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Adopted  1879. 

ARTICLE  I. 

All  Books,  Manuscripts,  Drawings,  Engravings,  Paintings,  Models,  Furniture,  and 
othor  articles  appertaining  to  the  Library,  shall  be  confined  to  the  special  care  of  the 
Committee  on  the  Library.' 

ARTICLE  II. 

When  anv  Books  or  Publications  are  added  to  the  Library,  a  list  thereof  shall  be 
posted  up  in  the  Library  Room,  ai  d  all  such  additions  shall  be  withheld  from  circulation 
for  the  term  of  one  month. 

ARTICLE  III. 

The  following  Book-  of  Record  shall  be  kept :  — 
No.  1.    A  Catalogue  of  tbe  Books. 
No.  2.    A  Catalogue  of  the  Manuscripts,  Drawings,  Engravings,  Paintings,  Models,  and 

all  other  articles. 
No.  3.    A  list  of  all  Donations,  Bequests,  Rooks,  or  other  articles  presented  to  the  Society 

with  a  date  thereof,  and  the  name  and  residence  of  the  donor. 

ARTICLE  IV. 

Rare  and  costly  Rooks  <hall  not  be  taken  from  the  Library  Room,  A  list  of  such 
works  as  an1  to  be  withheld  from  circulation  shall  be  made  out  from  time  to  time  by  the 
Library  Committee  and  placed  in  the  hands  of  the  Librarian. 

ARTICLE  V. 

No   more  than  two  volumes  shall  be  taken  out  by  any   member  at  one  time,  or 
retained  longer  than  3  weeks  ;  and  for  each  volume  retained  beyond  that  time  a  fine  often 
I   >r  week  shall  be  paid  by  the  person  so  retaining  it.     And  a  fraction  of  a  week  shall 
be  reckoned  as  a  whole  week  in  computing  fines. 

ARTICLE  VI. 
Every  Rook  shall  be  returned  in  good  order  (lvgard  being  had  to  the  necessary 
wear  thereof  with  proper  usage),  and  if  any  Rook  shall  be  lost  or  injured,  the  person  to 
when  ii  stands  charged  bhall,  at  the  election  of  the  Committee  on  Library,  replace  it  by  a 
new  volume  or  set,  or  pay  for  it  at  its  value  to  the  Society. 

ARTICLE  VII. 
All  Rooks  shall  be  returned  to  the  Library  for  examination  on  or  before  the  first 
Saturday  in  July,  annually,  and  remain  till  after  the  third  Saturday  of  said  month,  and 
person  neglecting  to   return    any    Book    or    Bo  >ks   charged    to    him    a^   herein 
required,  shall  pay  a  fine  of  twenty  cents  per  week  tor  every  volume  so  retained.      And 
if  at  the  re-opening  of  the  Library,  any  Book  shall  still  be  unreturne  son   by 

whom  ii  is  retained  shall  pay  for  the  said  Book  or  ^t,  as  provided  in  article  6th,  together 
with  any  fines  which  may  have  accumulated  thereon  :  and  a  notice  to  tins  <  Beet  shall  be 
forthwith  mai  ed  to  him  by  the  Librarian. 

ARTICLE  VIII. 
When  a  written  request  shall  be  loft  at  the   Library  for  a   particular   Book  then 
out.  it  shall  be  retained  for  the  person  requiring  it,  for  one  week  after  it  shall  have 
returned. 

A.R1  ■•  LE  IX. 
Every  Book  shall  be  numbered  in  tho  order  as  sol  Record, 

an  I  every  Book  in  the  circulating  department  shall  have  a  copy  of  the  foregoing  regulations 
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ANNUAL  REPORT 


FRUIT  GROWERS'  ASSOCIATION 


OF  THE 


PROVINCE  OF  ONTARIO, 

FOR  THE  YEAR  1880. 


To  the  Honourable  the  Commissioner  of  Agriculture. 

Sir, — In  submitting  the  Report  of  the  Fruit  Growers'  Association  of  Ontario  for 
the  year  1880,  I  have  the  pleasure  of  stating  that  the  meetings  of  this  Association  have 
been  very  interesting  and  instructive,  and  that  the  members  continue  to  take  a  deep 
interest  in  its  proceedings.  The  publications  of  the  Association  are  much  sought  after, 
not  only  at  home,  but  abroad,  by  the  leading  horticulturists.  A  copy  of  the  Canadian 
Horticulturist  for  the  current  year  is  also  submitted  herewith.  The  Association  has  been 
able  to  make  a  beginning  in  the  way  of  calling  attention  to  the  subject  of  forestry,  the 
importance  of  which  can  hardly  be  over  estimated.  Trusting  that  the  present  report  will 
be  fo.und  to  be  a  very  useful  contribution  to  our  knowledge  of  fruit-growing  and  both 
ornamental  and  economic  forestry, 

I  have  the  honour  to  be 

Your  most  obedient  servant, 

D.  W.  Beadle,  Secretary, 


PROCEEDINGS    AT    THE   ANNUAL   MEETING. 

The.  Annual  Meeting  of  the  Fruit  Growers'  Association  of  Ontario,  was  held  in  the 
City  Hall,  Hamilton,  on  Tuesday  evening,  21st  day  of  September,  1880. 

The  President,  Rev.  R.  Burnet,  was  not  able  to  be  present,  having  removed  to  Pictou, 
Nova  Scotia,  and  the  meeting  was  called  to  order  by  the  Vice-President,  Wm.  Roy,  Esq., 
of  Owen  Sound,  who  stated  that  a  telegram  had  been  received  from  the  President,  saying 
that  he  would  not  be  present,  and  that  the  usual  able  annual  address  would  not  be  forth- 
coming at  this  time,  the  President  not  having  sent  any  to  be  read.  After  the  usual 
routine  business  the  meeting  proceeded  to  the  election  of  officers  for  the  year,  with  the 
following  result,  viz.  :  — 

President — P.  C.  Dempsey,  Esq.,  Albury,  Prince  Edw-ard  Co.  Vice-President — 
Wm.  Saunders,  Esq.,  London.  Middlesex  Co. 

Directors — Electoral  Division  No.  1,  John  Croil,  Aultsville,  Stormont  Co.  ;  No.  2, 
P.  E.  Bucke,  Ottawa ;  No.  3,  W.  Fitzsimmons,  Brockville ;  No.  4,  Henry  Young, 
Trenton,  Hastings  Co.  ;  No.  5,  Thomas  Beall,  Lindsay,  Victoria  Co. ;  No.  6,  George  Leslie, 
Jr.,  Leslie,  York  Co. ;  No.  7,  S.  Woodley,  Hamilton;  No.  8,  A.  H.  Pettit,  Grimsby, 
Lincoln,  Co  ;  No.  9,  C.  Arnold,  Paris,  Brant,  Co.;  No.  10,  A.  McD.  Allan,  Goderich, 
Huron,  Co.;  No.  11,  P.  R.  Jar  vis,  Stratford,  Perth  Co.;  No.  12,  Stephen  White,  Charing 
Cross,  Kent  Co.;  No.  13,  Chas  Drury,  Crown  Hill,  Simcoe  Co. 

Auditors — John  A.  Bruce,  Hamilton  ;   Angus  Sutherland,  Hamilton. 

Subsequently,  at  a  meeting  of  the  newly  elected  Board  of  Directors,  Mr.  D.  W. 
Beadle,  St.  Catharines,  was  appointed  Secretary-Treasurer. 


DIRECTORS'    REPORT. 

To  the  Members  of  the  Fruit  Growers'  Association  of  Ontario. 

Gentlemen,— In  closing  another  year  of  the  history  of  this  Association,  we  desire  to 
congratulate  the  members  upon  the  continued  interest  manifested  in  the  objects  which  it 
is  our  aim  to  foster  and  advance.  The  past  season  has  been  very  favourable  to  fruit 
interests  generally,  the  crops  of  the  several  fruits  in  their  season  having  been  very  good, 
and  those  of  peaches  and  grapes  unusually  abundant.  Such  displays  of  fruit  as  are  being 
made  this  year  at  the  several  exhibitions  throughout  the  Province  will  tend  to  convince 
the  most  sceptical  that  this  country  cannot  be  surpassed  in  the  production  of  fruits,  which 
will  not  only  amply  supply  our  own  population  with  an  abundance,  but  will  contribute 
largely  to  meet  the  foreign  demand.  The  apples  and  pears  grown  in  Ontario  cannot  be 
surpassed  in  excellence  of  flavour,  nor  in  those  qualities  requisite  for  shipping  to  long 
distances. 

In  the  section  of  the  Province  extending  from  Kincardine  to  Collingwood,  the  crop 
of  plums  had  been  very  abundant,  and  many  thousands  of  bushels  have  been  shipped 
with  profit  to  the  growers.  Nor  can  we  believe  that  the  labours  of  this  Association  have 
been  without  effect  in  stimulating  the  production  of  these  choice  varieties  of  fruit. 

/The  last  winter  meeting,  which  continued  for  two  days,  was  one  of  more  than  usual 
interest,  and  was  both  well  attended  and  well  sustained.  Interesting  and  valuable  papers 
were  read,  which  will  appear  in  full  in  the  Annual  Report,  embracing  a  wide  range  of 
subjects,  and  giving  to  that  of  ornamental  and  economic  shade  and  forest  tree  planting  a 
greater  prominence  than  it  has  hitherto  enjoyed.  The  summer  meeting,  which  was  held 
at  Guelph,  was  not  very  largely  attended,  but  the  discussions  were  interesting  and  profit- 
able. An  opportunity  was  given  to  the  members  to  visit  the  model  farm,  where  they 
were  kindly  received  and  most  hospitably  entertained. 


In  consideration  of  the  enlarged  operations  of  the  Society,  whereby  the  subjects  of 
tree  planting  for  shade,  ornament,  and  economic  purposes,  and  general  horticulture,  have 
been  added  to  that  of  fruit-growing,  the  Government  have  made  an  addition  to  the  annual 
grant,  raising  it  to  eighteen  hundred  dollars.  There  has  also  been  placed  under  the  super- 
vision of  your  Board  of  Directors  several  acres  of  the  Government  Farm  at  Guelph,  for 
the  purpose  of  testing  new  fruits,  trees,  and  plants,  and  of  illustrating  the  value  and 
methods  of  culture  not  only  of  fruit-bearing  trees  and  plants,  but  of  forest  trees  and 
other  trees  and  shrubs  that  may  be  valuable  in  our  climate  either  for  purposes  of  orna- 
mentation or  of  economic  industry.  Your  Directors  have  entered  upon  this  new  branch 
of  the  work  of  the  Association,  and  have  made  a  commencement  in  a  small  way,  which 
we  trust  will  prove  to  be  the  first  steps  in  the  direction  of  great  and  valuable  results. 

The  reports  received  from  those  of  our  members  who  have  participated  in  the  yearly 
distribution  of  new  fruits  have  thus  far  been  comparatively  few.  The  object  of  this 
distribution  is  to  ascertain  the  adaptability  of  these  fruits  to  the  several  localities  into 
which  they  are  sent,  and,  unless  members  are  more  careful  to  report  results,  the  ends  we 
aim  at  cannot  be  attained.  We  are  aware  that  a  measure  of  success  has  been  achieved 
from  the  fact  that  fruits  grown  from  the  trees  and  vines  distributed  have  been  shown  at 
exhibitions  and  received  prizes,  and  we  trust  that  in  future  we  shall  receive  a  report  from 
every  locality  into  which  they  have  been  sent. 

The  Canadian  Horticulturist  has  been  regularly  issued  during  the  year,  and  it  is  very 
gratifying  to  your  Directors  to  be  able  to  say  that  the  expressions  of  appreciation  and 
satisfaction  with  the  journal  and  its  contents,  which  have  been  received  from  many  of  our 
members,  convince  us  that  its  publication  is  an  important  part  of  the  work  of  the 
Association. 

We  are  happy  to  state  that  there  has  been  an  increase  of  membership  over  the  num- 
ber in  the  previous  year,  which,  though  not  large,  is  a  gratifying  assurance  that  the 
Association  is  gaining  ground  in  the  interest  and  appreciation  of  the  public.  Notwith- 
standing this,  however,  we  hope  that  all  of  our  members  will  increase  their  efforts  to  extend 
the  benefits  of  the  Association  by  obtaining  each  at  least  one  new  member. 

On  behalf  of  the  Directors, 

Wm.   Roy,  Vice-President 
D.  W.  Beadle,  Secretary. 


To  the  President  and  Members  of  the  Fruit  Growers'  Association. 

TREASURER'S    REPORT. 

The  Treasurer  of  the  Fruit  Growers'  Association. 

Dr.  $      cts. 

To  Members'  fees    1,136  00 

"   Sale  of  back  vols,  of  Horticidturist    1   50 

k'  Advertising    24  50 

%i  To  Government  grant    1,800  00 

Total 2,962  00 

Contra.  $  cts. 

By  Postage  and  telegrams    35  87 

"    Expenses — Directors  and  Committees 717  25 

"    Freight  and  express    7  24 

"    Duties 6  51 

"    Printing  and  advertising    185  09 

11    Secretary's  salary    200  00 

"    Tree  distribution— 1879     540  33 


Contra.  $  cts.         $     cts. 

By  Commissions    22  33 

"    Guarantee  premium    20  00 

"   Rooms-  -holding  meetings 7  00 

"    Paper 197  59 

"   Audit— 1879 20  00 

"    Clerk    50  00 

"    Editor's  salary     300  00 

"   Balance  due  Treasurer — 1879    134  55 

2,443  76 


Balance  in  Treasurer's  hands     518  24 

We  certify  the  above  to  be  a  correct  abstract. 

Jno.  A.  Bruce, 


J  no.  A.  Bruce,    )  .  ,. 
Angus  Sutherland,  \  Aud^s- 


AUDITORS'    REPORT. 

Hamilton,  30th  Sept.,  1880. 
To  the  President  and  Directors  of  the  Fruit  Growers'  Association  of  Ontario. 

Gentlemen, — We  have  much  pleasure  to  inform  you  that  the  Books,  Vouchers,  etc.,. 
of  your  Association  are  kept  in  a  neat  and  correct  manner  by  your  Secretary -Treasurer, 
Mr.  D.  W.  Beadle,  and  that  he  rendered  us  every  assistance  in  the  performance  of  our  duties. 

We  also  desire  to  congratulate  the  Association  upon  the  favourable  balance-sheet  to 
be  presented  by  him  to  you. 

We  are  yours  very  respectfully, 


Angus  Sutherland,  )    .     ,., 
Jno.  A.  Bruce,  )  Auditors. 


WINTER  MEETING. 

Held  in  the  City  Hall,  City  of  Hamilton,  on  Wednesday  and  Thursday,  February 
18th  and  19th. 

The  winter  meeting  of  the  Fruit  Growers'  Association  of  Ontario  opened  this  fore- 
noon at  ten  o'clock,  in  the  Council  Chamber,  at  the  City  Hall,  the  President,  Rev.  Dr. 
Burnet,  of  Hamilton,  presiding.  There  were  also  present  Messrs.  D.  W.  Beadle,  Secre- 
tary ;  Wm.  Roy,  Vice-President,  Owen  Sound  ;  W.  Smith,  Drummondville  ;  P.  E.  Bucke, 
Ottawa  ;  John  Croil,  Aultsville ;  P.  C.  Dempsey,  Albury,  P.  E.  Co.  ;  A.  McD.  Allan, 
Goderich  ;  Murray  Pettit,  G.  W.  Cline,  Winona  ;  Thomas  Beall,  Lindsay  ;  Charles  Ar- 
nold, Paris  ;  W.  Saunders,  London  ;  Dr.  Watt,  Niagara ;  J.  S.  Woodard,  Lockport,  N.  Y.  ; 
H.  M.  Switzer,  Palermo ;  John  Buchan,  Stratford ;  Chief  J.  H.  N.  Johnson,  Tuscarora  ; 
Jesse  Moyer,  Jordan  Station  ;  John  McGill,  Oshawa  ;  J.  D.  Pringle,  Hamilton  j  W.  Holton, 
Barton  ;  Judge  Darnell,  Whitby  ;  B.  Gott,  Arkona ;  Jos.  Cline,  Ancaster  ;  Jas.  Hinch- 
cliffe,  Hamilton  ;  J.  Bowman,  West  Flamboro'  ;  Dr.  Bell,  Walkerton,  and  others. 

Mr.  Beadle  read  the  minutes  of  previous  meeting,  which  were,  on  motion,  adopted. 

The  President  said  that  it  gave  him  great  pleasure  to  welcome  to  the  meeting,  Mr. 
Woodard,  from  the  other  side  of  the  line — Lockport,  New  York.  The  Association  would 
join  him  (the  President)  in  extending  the  gentleman  a  hearty  welcome. 

On  being  reminded  by  the  Vice-President, 

The  President  announced  that  the  Ontario  Government  had  increased  the  annual 
grant  to  $1,800.     This  was   most  encouraging.     He  was  glad  to  inform  them  that  Mr. 


Wood,  in  speaking  of  the  grant  to  this  Association,  had  stated  that  it  was  more  benefici- 
ally expended  than  that  given  to  any  other  organization  in  the  Province. 

Dr.  Burnet  said  that  he  had  communicated  with  some  eminent  pomologists  with  a 
view  of  obtaining  papers  on  subjects  interesting  to  the  Association.  His  friend,  Dr. 
John  A.  Warder,  President  of  the  American  Forestry  Association,  of  North  Bend,  Ohio, 
U.  S.,  had  responded  and  sent  in  a  paper  on  "  Planting  Trees  along  our  Roadsides  for 
Shelter,  Shade  and  Ornamentation  ;  What  to  Plant  and  Benefits  of  such  Planting."  The 
President  then  read  the  paper,  which  is  a  very  lengthy  but  intensely  interesting  one.  It 
was  received  with  marks  of  approval. 

While  the  Rev.  Dr.  Burnet  was  reading,  the  chair  was  occupied  by  the  Vice- 
President. 

The  Vice-President  said  that  the  paper  was  a  most  appropriate  one.  There  was 
nothing  which  should  take  the  attention  of  the  people  more  than  the  planting  of  shade 
trees. 

A  vote  of  thanks  to  Dr.  Warder,  moved  by  Mr.  Saunders,  of  London,  and  seconded 
by  Mr.  Gott,  of  Arkona,  was  unanimously  passed. 

The  mover  made  some  very  interesting  remarks  on  the  paper,  pointing  out  what 
were  and  what  were  not  desirable  specimens  to  be  planted. 

Messrs.  Arnold,  Holton,  Darnell,  Bucke,  Smith,  Johnson,  Gott,  Burnet,  Woodard, 
Beadle,  Boy,  Croil,  the  President  and  others,  spoke  on  the  matter  contained  in  the  paper, 
each  paying  a  high  compliment  to  its  excellence,  and  giving  their  own  experience. 

Mr.  Woodard  said  that  the  maple  was  the  principal  shade  tree  in  Western  New  York. 
He  favoured  the  black  walnut.  It  had  many  advantages,  not  the  least  being  its  splendid 
timber. 

Mr.  Beall  informed  the  Association  that  he  had  been  absent  a  portion  of  the  time 
from  the  chamber,  finishing  a  paper  to  be  read,  and  had  now  made  the  discovery  that  it 
was  on  the  same  subject  as  what  the  doctor  had  selected.  Maybe  it  would  be  as  well  for 
him  to  read  it  now. 

The  President  told  him  that  it  would  be  heard  in  the  afternoon.  There  were  no 
less  than  four  papers  on  the  subject,  and  the  discussion  of  these  would  take  up  all 
afternoon, 

The  meeting  then  adjourned  until  two  o'clock. 

The  session  resumed  at  two  o'clock,  and  the  President  introduced  Mr.  Page,  editor 
of  the  Canadian  Farmer  and  Grange  Record,  who  took  a  seat  with  the  members. 

Mr.  Beadle  spoke  of  Mr  Page's  paper  as  a  most  acceptable  exchange,  containing  a 
great  deal  of  information  for  the  agriculturist  and  horticulurist  as  well. 

Yellows  in  Peaches. 

The  Secretary  read  the  following  notice  of  motion  :  That  Dr.  Watt  will  call  the 
attention  of  the  Society  to  the  disease  called  yellows  in  peaches,  and  will  ask  for  some 
action  to  be  taken  in  representing  the  same  to  the  Local  Legislature  for  some  power  to  be 
given  to  municipalities  for  the  proper  destruction  of  the  infected  trees. 

The  Secretary  said  there  were  a  good  many  of  the  members  who  wished  to  hear  "  the 
yellows  "  discussed,  and  he  thought  it  would  be  well  to  digress  and  discuss  this  question. 

On  motion,  it  was  decided  to  take  up  this  subject. 

Mr.  Orr,  of  Stony  Creek,  was  called  upon  by  the  President,  and  said  that  he  was 
not  posted  on  the  matter,  but  was  about  to  set  out  an  orchard  between  here  and  Grimsby, 
and  would  like  to  gain  information.  The  yellows  were  spreading  in  the  locality  where  he 
resided,  and  something  should  be  done. 

Mr.  Beadle  read  from  the  law  of  the  State  of  Michigan,  wherein  it  was  enacted  that 
all  peach,  nectarine  and  other  fruit  trees  infected  with  the  yellows  shall  be  destroyed,  and 
that  none  of  the  fruit  of  such  trees  be  sold  or  shipped  under  pain  of  severe  penalties. 

Dr.  Watt,  Niagara,  said  that  the  subject  was  thoroughly  discussed,  but  since  then 
his  attention  has  been  called  to  them  by  a  neighbour  of  his,  General  Lansing,  who  suffered 
the  loss  of  some  trees.     He  (Dr.  Watt)  was  called  in  professionally,  and  ordered  the  limbs  to 


be  cut  off  and  the  roots  dug  out  and  burned.     This  is  the  only  way  to  get  rid  of  the 
yellows. 

Dr.  Watt  went  on  to  give  some  interesting  facts  about  the  yellows.  He  claimed  that 
the  consumption  of  fruit  infected  with  this  disease  was  dangerous  as  human  food.  A 
family  at  Drummondville  had  sickened  from  partaking  of  such  fruit.  The  law  of  the 
State  of  Michigan  was  too  voluminous  for  this  country.  He  thought  that  a  law,  as 
simply  constructed  as  possible,  should  be  recommended,  and  urged  the  appointment  of 
a  delegation  from  the  Association  to  visit  Toronto  and  see  the  Government  about  the 
matter.     A  commissioner  should  be  appointed. 

Mr.  Pettit  looked  on  it  as  one  of  great  importance,  and  all  fruit  growers  should  do 
all  they  could  to  prevent  the  spread  of  the  disease.  The  trees  should  be  cut  down.  The 
yellows  spread  from  tree  to  tree  ;  he  knew  this  of  his  own  personal  experience.  On  an 
examination  of  his  trees  last  year  four  were  found  to  be  affected  ;  now  some  twenty-tive 
in  the  neighbourhood  of  these  infected  trees  are  very  bad. 

Mr.  Pettit  was  asked  why  he  didn't  cut  down  the  trees  that  had  the  yellows. 

Mr.  Pettit  said  he  purposed  using  the  axe  on  the  infected  trees. 

Mr.  Arnold  said  it  was  always  a  mystery  to  him  why  people  who  knew  their  trees 
had  the  yellows  didn't  destroy  them  at  once.  Why  wait  for  the  Legislature  to  pass  a  law 
to  compel  them  to  do  so  1  The  fact  was,  very  few  people  knew  when  a  tree  had  the 
yellows. 

Mr.  Cline,  Grimsby,  gave  his  experience  of  the  disease.  He  had  no  difficulty  in 
telling  the  yellows  in  the  tree,  or  fruit  either.  He  had  cut  back  the  trees  and  manured 
well,  but  this  did  not  effect  a  cure.     He  believed  in  cutting  down  the  trees  infected. 

Mr.  Roy  asked  how  Mr.  Pettit  would  renew  the  trees  when  all  were  cut  down. 

Mr.  Pettit  said  he  would  not  plant  in  the  same  ground.  He  had  heard  that  an  ap- 
plication of  lime  and  salt  to  the  land  would  be  beneficial.  His  trees  were  procured  from 
Mr.  Wolverton,  Mr.  Smith,  and  from  Canandaigua.  The  disease  commenced  in  one  he 
had  procured  from  Mr.  Wolverton.     He  believed  there  was  something  deficient  in  the  soil. 

Mr.   Smith,   Drummondville,  said  there   was  some  difficulty  in  distinguishing  the 
disease  on  trees.     They  may  get  yellows  from  other  causes.     The  Association- had  had  his 
experience  before  in  the  matter.     The  yellows  were  spreading  in  Drummondville.     Not  a 
single  tree  had  escaped.     He  gave  instances  where  he  had  spared  one  tree,  and  it  commu- 
nicated to  twelve  trees  that  year. 

Mr.  Arnold  asked  how  the  disease  spread. 

Mr.  Smith  answered,  that  it  was  accepted  as  a  theory,  that  the  disease  was  carried 
by  insects  from  tree  to  tree.  He  thought  it  might  be  spread  by  using  a  saw  on  good  trees 
which  had  been  used  in  pruning  diseased  trees. 

Col.  Brooks,  of  Wyoming,  N.Y.,  an  eminent  fruit  grower  and  entomologist,  then 
entered  the  chamber,  and  was  heartily  welcomed  by  the  President. 

Mr.  Woodard,  of  Lockport,  N.Y.,  was  then  called  on  to  speak  on  the  yellows,  and 
said  that  the  disease  was  giving  a  good  deal  of  trouble  in  Western  New  York.  They 
had  no  laws  in  regard  to  it.  The  people  of  Michigan,  whom  he  had  recently  visited, 
were  sanguine  that  under  their  law,  which  was  being  vigorously  carried  out,  the  yellows 
would  be  stamped  out.  He  didn't  know  how  the  disease  originated.  His  idea  was,  that 
the  disease  should  be  stamped  out  by  the  axe  and  lire. 

Mr.  Page  (Fonthill)  said  he  had  given  the  matter  some  attention.  He  did  not  favour 
the  idea  that  the  disease  was  carried  by  insects.  It  was  lack  of  something  in  the  soil  or 
atmosphere. 

Mr.  Woodard  said  that  he  had  a  conversation  with  Prof.  Beal,  of  New  York,  who 
declared  that  in  ninety-nine  cases  in  a  hundred  it  was  communicated  by  insects. 

The  President  gave  his  experience.  Was  not  inclined  to  think  it  was  a  deficiency  in 
the  soil.  Were  it  so  the  whole  fruit  would  be  diseased.  It  is  in  the  fruit  the  disease  is 
developed,  but  whether  in  the  limb  or  fruit  is  not  yet  determined.  His  idea  was  that 
it  commenced  in  the  branch. 

Mr.  Orr  asked  whether  any  gentleman  had  discovered  the  yellows  on  trees  before 
bearing. 


The  President  said  he  had  never  been  able  to  discover  the  disease  until  the  fruit 
appeared. 

Mr.  Smith  thought  that  it  could  not  be  definitely  distinguished  unless  bearing  fruit. 

Mr.  Haskins  was  asked  to  give  his  opinion,  but  said  he  didn't  know  enough  about  it. 

Col.  Brooks  said  that  suffering  came  from  sin — some  transgression  of  the  law.  They 
possibly  had  been  careless ;  hence  the  breaking  out  of  this  disease.  He  believed  in  the 
primitive  soil,  and  thought  that  no  such  productions  as  potatoes,  pumpkins,  etc.,  should  be 
put  in  to  rob  the  delicate  fruit  trees  of  the  elements  of  the  soil  which  they  required  to 
bring  them  to  perfection. 

The  further  discussion  of  the  subject  was  deferred,  and  the  regular  programme  of 
business  proceeded  with.  In  the  meantime  Dr.  Watt  will  prepare  a  draft  of  a  Bill  to  be 
submitted  first  to  the  Association,  and  subsequently  to  the  Local  Legislature. 

The  Planting  of  Shade  Trees. 

Mr.  Beall,  of  Lindsay,  read  the  following  paper  on  "The  Advisability  and  Feasibility 
of  using  the  Canadian  Walnut  Tree  as  a  Shade  and  Ornamental  Tree  throughout 
Canada  :  " 

Forty  years  ago,  when  probably  there  was  not  more  than  one-fifth  as  much  cleared 
land  in  Ontario  as  there  is  to-day,  the  idea  seemed  generally  to  have  prevailed  that  the 
woods  must  be  utterly  destroyed  before  the  country  would  be  suited  for  the  operations  of 
the  husbandman  ;  but  thousands  of  persons  throughout  this  fair  land  see  that  the  wanton 
destruction  of  our  noble  forest  by  the  early  settler  was  far  too  general,  and  are  now  en- 
deavouring to  remedy  the  evil  in  some  degree  by  planting  various  kinds  of  trees  in  places 
where  most  required.  The  inhabitants  of  our  cities,  towns  and  villages  seem  generally  to 
have  taken  the  lead  in  this  good  work  ;  but  many  of  our  rural  settlements  are  already 
giving  evidence,  in  the  long  lines  of  stately  maples  and  other  deciduous  trees  along  some 
of  our  country  roads,  that  the  landowners  have  become  aware  of  the  necessity  of  plant- 
ing largely  of  trees  for  the  protection  of  their  lands  from  the  evil  effects  of  high 
winds,  as  well  as  for  shade  and  shelter  for  their  live  stock  ;  and  where  this  has  been  ac- 
complished to  any  considerable  extent,  the  owners  find  that  they  have  added  much  to  the 
beauty  of  the  landscape,  and  thereby  greatly  enhanced  the  value  of  their  real  estate. 
Now  that  the  good  work  of  tree  planting  in  the  rural  sections  so  largely  prevails,  the 
question  very  naturally  suggests  itself,  what  is  the  best  kind  to  plant  1  My  answer  is, 
that  no  tree  indigenous  to  this  Province  has  so  many  and  such  strong  claims  for  consider- 
ation at  the  present  time  as  the  black  walnut  tree  (Juglans  Nigra).  It  is  easily  propa- 
gated— requiring  little  or  no  skill  in  its  cultivation  ;  grows  rapidly,  has  a  fine  appearance 
even  while  comparatively  young,  and  when  old  is  one  of  the  most  magnificent  trees  to  be 
found  in  this  or  any  other  country,  and,  in  addition  to  this,  it  is  at  maturity  the  most 
valuable  of  all  our  trees  for  its  timber.  It  is  easily  propagated  ;  for  all  that  is  required 
to  produce  the  most  satisfactory  results  is  to  plant  the  nuts  about  the  latter  part  of  Oc- 
tober, about  two  inches  deep,  in  the  spots  where  the  trees  are  needed,  in  a  deep,  rich  clay 
soil  that  has  been  thoroughly  subsoiled  ;  and  its  after  cultivation  is  simply  to  let  it  alone  ; 
to  permit  nothing  to  touch  the  young  trees.  I  am  not  aware  that  any  other  hardwood 
tree  grows  so  rapidly  as  the  black  walnut  tree.  A  growth  of  from  three  to  five  feet  in 
height  during  the  first  summer  is  not  infrequent,  and  when  the  soil  is  suitable  its  growth 
is  proportionately  rapid  for  many  years.  I  have  twenty-five  or  thirty  trees  now  on  my 
grounds  from  fifteen  to  twenty  feet  high,  with  fine  heads  from  ten  to  fifteen  feet  in  diam- 
eter, all  grown  from  nuts  planted  eight  or  nine  years  ago.  No  other  trees  have  given  me 
so  much  satisfaction  as  these.  They  have  a  fine  appearance,  and  when  in  leaf  make  an 
excellent  shade  tree.  The  foliage  emits  a  strong  aromatic  odor,  very  agreeable  to  most 
persons,  and  the  tree  when  in  a  healthy  state  is  always  free  from  caterpillars  and  other 
noxious  insects.  Downing,  writing  of  this  tree,  says,  "  When  full  grown  it  is  scarcely 
inferior  in  the  boldness  of  its  ramification  or  the  amplitude  of  its  head  to  the  oak  or 
chestnut ;  and  what  it  lacks  in  spirited  outline,  when  compared  with  those  trees,  is  fully 
compensated,  in  our  estimation,  by  its  superb  and  heavy  masses  of  foliage,  which  catch 
and  throw  off  the  broad  lights  and  shadows  in  the  finest  manner." 


Its  commercial  value : — It  is  a  well  known  fact  that  our  black  walnut  lumber 
at  the  present  time  has  a  market  value  five  or  six  times  greater  than  any  other 
produced  in  Ontario,  with  every  probability — on  account  of  its  beauty  of  colour,  the 
hardness  and  closeness  of  its  grain,  the  exquisite  polish  which  is  so  easily  given  to 
its  surface,  and  above  all,  the  peculiarity  of  its  nature,  which  when  thoroughly 
seasoned  makes  it  less  liable  than  any  other  of  our  native  woods,  or,  indeed,  of 
almost  any  other  known  wood,  to  contraction  and  expansion  by  change  of  air  and 
temperature — of  its  being  held  for  generations  to  come  in  the  highest  esteem  for 
cabinet- ware  purposes.  What  a  fine  field  for  speculation  is  here  opened ;  a  specu- 
lation in  which  every  owner  of  land,  whether  the  quantity  be  great  or  small,  can  engage, 
for  while  the  owner  of  a  quarter-acre  lot  may  plant  his  one  or  two  trees  for  the 
mere  pleasure  of  doing  a  good  deed,  the  owners  of  larger  properties  may  plant  their  thou- 
sands of  trees  with  a  certainty  of  present  gain,  by  providing,  almost  at  once,  shade  for  their 
live  stock  from  our  burning  summer  sun,  and  shelter  for  their  growing  crops  during  the 
stormy  seasons  of  the  year,  thereby  adding,  as  before  stated,  somewhat  to  the  productive- 
ness of  their  farms,  and  very  materially  to  the  beauty  of  the  general  landscape.  While 
thus  labouring  for  present  pleasure  and  profit  in  the  near  future,  let  us  see  what  they  are 
doing  for  the  future  of  from  fifty  to  one  hundred  years  hence.  Every  owner  of  100 
acres  of  land,  supposing  his  farm  to  be  divided  into  fields  of  about  ten  acres  each,  will 
have  thereon  about  1,000  rods  of  fence.  Now  suppose  a  tree  is  planted  every  thirty  feet 
along  this  fence,  it  will  be  seen  that  he  may  have  about  500  trees  on  his  farm,  without 
occupying  a  single  foot  of  land  available  for  agricultural  purposes,  and  which,  as  before 
shown,  will,  in  a  few  years  much  more  than  repay  him  for  all  labour  and  money  expended 
thereon.  I  have  estimated  that  the  owner  of  such  a  farm  as  I  have  mentioned  may  com- 
mence selling  the  timber  in  fifty  years,  and  that  from  that  time  forth  he  may  safely  sell 
one-fiftieth  for  each  year  thereafter  by  simply  planting  one  nut  or  tree  for  each  tree  taken. 
Then,  supposing  each  tree  at  seventy-five  years  of  age  (the  average  age  of  the  first  lot 
planted)  to  be  worth  $50  (and  I  think  this  is  a  low  estimate)  it  will  at  once  be  seen  that 
the  sum  of  $500  per  annum  for  the  timber  alone  may  be  realized  off  every  such  farm  of 
100  acres  for  all  time  to  come. 

Much  may  be,  and  indeed  I  think  ought  to  be,  written  upon  the  effects  which  would 
ensue  from  such  a  general  planting  of  trees  as  I  have  here  proposed,  upon  the  commer- 
cial, agricultural  and  climatological  state  of  our  fair  Province,  and  I  venture  to  hope  that 
some  abler  pen  than  mine  may  undertake  the  task  at  an  early  day. 

Mr.  Bucke  moved  a  vote  of  thanks  to  Mr.  Beall  for  his  admirable  paper,  which  was 
carried  unanimously. 

Some  discussion  took  place  on  the  paper,  those  taking  part  chiefly  confining  their 
attention  to  the  cause  of  the  opening  of  the  seed  ;  some  considered  that  it  was  frost  that 
caused  this,  and  others  held  the  opinion  that  it  was  moisture  which  caused  the  seed  to 
burst. 

Mr.  D.  W.  Beadle  said  there  was  one  objection  to  the  walnut — nothing  would  grow 
beneath  its  shade. 

Mr.  Roy  knew  differently.  He  had  visited  the  fine  walnut  grove  at  Chief  Johnson's, 
in  Tuscarora,  and  saw  luxuriant  grass  beneath  the  shade  of  the  trees. 

Col.  Brooks  thought  that  the  cultivation  of  the  walnut  was  sufficiently  profitable 
without  expecting  another  crop  off  the  same  ground  upon  which  it  was  planted. 

Chief  Johnson  said  that  the  shade  of  the  walnut  did  not  prevent  vegetation,  and 
this  idea  was  endorsed  by  Mr.  Arnold. 

"What  Shall  We  Cultivate?" 

Mr.  Arnold  was  then  called  upon  to  read  a  paper  he  had  prepared  bearing  1he  above 
title.  It  was  written  in  a  very  pleasant  strain,  and  contained  many  valuable  hints  con- 
cerning the  adornment  of  private  grounds. 

Mr.  Allan  moved,  seconded  by  Mr.  Beall,  that  the  thanks  of  the  Association  be 
granted  Mr.  Arnold  for  his  excellent  paper. — Carried. 


The  cultivation  of  the  apple  tree  was  referred  to  by  Dr.  Watt,  who  threw  out  some 
practical  suggestions  on  the  subject. 

s  Forest  Tree  Seeds  and  Seedlings." 

Mr.  Gott  read  a  paper  on  the  subject  of  "  Forest  Tree  Seeds  and  Seedlings,"  which 
•xhibited  considerable  research. 

The  paper  was  received  with  marks  of  approbation  by  the  Association,  who  passed 
a  nattering  vote  of  thanks  to  the  writer. 

The  meeting  then  adjourned  till  seven  o'clock. 

Evening  Session. 
The  Association  resumed  at  a  few  minutes  after  seven,  the  President  presiding. 

Tree  Culture. 

The  consideration  of  forest  and  shade  trees  was  resumed. 

Mr.  Saunders,  of  London,  read  a  paper  "On  some  deciduous  trees  and  shrubs  de- 
sirable for  more  extended  cultivation." 

On  motion  of  Mr.  Smith  a  unanimous  vote  of  thanks  was  tendered  to  Mr.  Saunders. 

Mr.  Woodard  called  attention  to  the  ironwood,  a  beautiful  and  hardy  tree,  of  which 
no  mention  had  been  made. 

Mr.  Bucke  also  drew  attention  to  the  cutleaf  birch  and  the  cutleaf  maple,  which  had 
not  before  been  mentioned. 

Mr.  Saunders  said  that  his  paper  included  principally  those  trees  and  shrubs  not 
generally  cultivated. 

Dr.  Bell  (Walkerton)  objected  to  the  ironwood  on  account  of  its  slow  growth. 

A  number  of  the  members  took  part  in  the  discussion,  valuable  hints  as  to  the  best 
kind  of  shade  trees  and  shrubbery  being  given  by  Messrs.  Arnold,  Beall,  Beadle,  Col. 
Brooks  and  others. 

Two  of  the  Six  Nations  tribe  of  Indians  who  had  entered  the  room  while  the  dis- 
cussion was  going  on,  were  then  introduced  by  Chief  Johnson,  and  cordially  welcomed  by 
the  President.     They  were  heartily  cheered  on  taking  their  seats  at  the  Board. 

Mr.  Beadle  informed  the  meeting  that  the  Indians  on  the  reservation  took  a  deep 
interest  in  the  welfare  of  the  Association.  There  were  no  less  than  sixteen  of  the  Six 
Nation  Indians  on  the  membership  roll. 

REPORTS  OF  COMMITTEES. 

The  Committee  on  Cultivated  Fruits  presented  the  following  report  : — 
Apples,  shown  by  P.  C.  Dempsey,  of  Albury — "  Lord  Burghley,"  from  imported 
trees ;  of  medium  size,  dark  reddish  colour  and  attractive  in  appearance  ;  of  fine  flavour, 
though  a  little  over  ripe  ;  fruited  for  the  first  time  this  autumn ;  appears  to  be  very 
desirable  as  a  winter  market  fruit.  "  Ben  Davis,"  a  very  handsome  specimen,  bright  high 
colour,  well  grown  and  an  excellent  keeper.  "  Pomme  d'Or,"  a  yellow  spotted  apple, 
makes  a  good  table  decoration,  and  is  well  esteemed  as  a  dessert  fruit.  Several  important 
varieties  were  shown  of  various  qualities,  but  were  not  named.  "  Ord's  "  apple  tree 
imported  from  Ireland ;  apple  of  fine  size,  russety  red  colour,  of  good  flavour. 

Pears. — Mr.  Dempsey  also  showed  the  following  varieties  of  pears  : — "  Doyenne  de 
Hiver,"  "  Vicar,"  "Duchess  de  Bordeaux,"  "Lawrence,"  "  Mount  Vernon,"  and  "Beurre 
d'Anjou." 

Mr.  A.  M.  Smith  showed  a  specimen  of  the  "  Lawrence  "  pear. 
The  Committee  appointed  to  examine  seedling  apples  reported  as  follows  : — 
Sweet    seedling   apple,  shown  by    John    H.   Ramer,   of    Markham  :   a  large  apple 
resembling  Sweetbough,  but  out   of  season  now,  and  we  are  unable  to  report  on  merits. 
Sweet  apple,  shown  by  Mr.  A.  M.  Smith,  of  Drummondville :  the  flavour  is  good,  colour 
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green,  with  flushed  cheek  and  deep  eye.  We  cannot  decide  that  this  is  really  a  seedling. 
It  is  in  season  now,  and  is  a  pleasant  apple  to  eat,  and  evidently  a  good  cooker.  T\vo> 
seedlings,  very  similar  in  appearance,  shown  by  Mr.  H.  J.  Lott,  of  Sydney  township, 
county  of  Hastings :  somewhat  resembling  St.  Lawrence  ;  flesh  yellowish  ;  slightly  sub- 
acid, but  with  nothing  special  in  merit.  A  tart  seedling,  shown  by  Mr.  George  Cox,  of 
Goderich  township,  county  of  Huron  :  a  handsome  bright  yellow,  with  blushed  cheek  ; 
flesh  firm.  This  apple  will  keep  well  into  July.  Dessert  russet,  supposed  to  be  a  seed- 
ling, shown  by  Dr.  Watt,  of  Niagara  :  being  past  its  season  we  cannot  speak  clearly 
as  to  merit ;  flavour  seems  pleasant ;  grain  firm.  Another  dessert  russet,  shown  by  Dr. 
Watt :  resembles  the  S.  P.  Grise  in  appearance  in  some  points  ;  lacks  in  character  ;  sweet 
and  mild  in  flavour.  Seedling,  shown  by  Messrs.  Day  and  Dempscy,  of  Albury,  large 
greenish  splashed  cheeks  ;  flesh  firm  ;  very  slightly  sub-acid  and  pleasant ;  possessing  more 
merit  than  a  majority  of  seedlings  of  this  class.  Another  seedling,  shown  by  the  same- 
firm  :  smaller ;  similar  in  appearance  to  the  last,  but  inferior  in  flavour. 
The  reports  were,  on  motion,  adopted. 

Cattle  at  Large,  and  Fencing. 

An  hour  or  so  was  then  devoted  to  the  consideration  of  the  above  subjects,  and  the 
practice  of  allowing  cattle  to  roam  at  large  on  the  highways  in  the  country  was  strongly 
condemned,  as  well  as  the  present  mode  of  fencing,  which  is  a  source  of  great  expense  to 
the  farmer  and  gardener. 

Mr.  Quinn,  of  Port  Dover,  considered  that  it  was  no  use  looking  to  our  municipal 
councils  for  redress  with  respect  to  the  cattle  invasion  nuisance.  Legislation  from  a 
higher  source  was  absolutely  necessary. 

The  gentlemen  present  from  the  other  side  the  line  dwelt  on  the  advantages  of  a 
law  compelling  every  one  to  see  that  his  cattle  are  kept  in ;  if  this  were  done  every  one 
could  dispense  with  fences. 

Col.  Brooks  favoured  the  barbed  wire  fence,  attached  to  shade  trees  along  the 
thoroughfares.     This  style  is  in  vogue  where  he  comes  from,  and  works  well. 

Mr.  Woodard  condemned  it  as  a  barbarous  fence.  The  barbed  wire  injured  the 
cattle  that  might  be  abroad. 

A  member  from  Oshawa  said  that  a  gentleman  tried  this  style  of  fence  in  that  town, 
and  that  it  was  not  the  cattle  that  objected,  but  a  certain  class  of  the  townspeople  who 
stayed  out  a  little  late  taking  observations  through  inverted  glasses. 

A  Stormont  man  gave  a  description  of  how  they  suffered  in  that  county  from  deep 
snows  and  blocked  up  roadways  (all  through  the  snake  fences),  and  said  he  would  hail 
with  pleasure  the  day  when  they  could  with  safety  to  the  crops  be  abandoned.  There  was 
nothing  to  hinder  the  coming  about  of  this  period  if  a  law  was  passed  that  no  one  should 
allowr  his  cattle  at  large  at  any  time. 

The  President  informed  the  Association  that  the  discussion  was  not  strictly  in  order, 
at  least  not  according  to  the  prepared  programme,  but  it  was  of  so  much  importance  and 
so  interesting  that  he  could  not  find  it  in  his  heart  to  stop  it. 

The  following  resolution  was  carried  :  That  in  the  opinion  of  this  meeting  every  man 
should  be  compelled  to  look  after  his  own  animals,  and  that  the  President  appoint  a 
committee  to  investigate  and  report  on  the  subject  of  fences  at  the  next  winter  meeting. 

The  President  named  the  following  gentlemen  as  members  of  the  committee : — 
Messrs.  Beall,  Bucke  and  Dr.  Watt. 

On  motion  the  meeting  was  adjourned  till  10  a.m.  next  day. 


Second  Day — February  19. 

The  Association  resumed  at  10.30  this  forenoon,  the  President  presiding. 

There  was  a  full  attendance  of  members. 

The  President  said  that  the  Association  had  yesterday  welcomed  amongst  them  Col. 
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Brooks,  of  Wyoming,  N.Y.,  and  he  would  now  ask  that  gentleman  to  step  forward  and 
take  a  seat  on  the  platform.  Col.  Brooks  thanked  the  President  for  the  compliment,  and 
took  a  seat  as  requested. 

Raspberries. 

Mr.  Smith,  of  Drummondville,  read  an  excellent  paper  on  "  Raspberries,"  which  was 
very  well  received.  The  closing  sentence  or  two  are  : — It  seems  to  me  that  here  is  a  field 
not  only  for  our  hybridist,  but  for  the  enterprising  sons  of  fruit  growers  and  farmers. 
All  of  our  fine  fruits  originated  from  seeds,  and  the  raspberry  is  very  easily  grown. 
Then  why  not,  by  a  judicious  selection  of  seeds  from  good  varieties  grown  near  each 
other,  or  by  a  careful  hybridizing,  produce  something  as  good  and  hardy  and  lasting 
among  raspberries  as  there  is  among  other  fruits  1  and  if  we  would  enjoy  this  fruit  at  all 
we  have  got  to  work  for  it,  and  attend  to  its  cultivation,  for  as  the  country  gets  cleared 
up  the  wild  berries  disappear.  Besides,  it  pays  ;  not  only  as  market  fruit,  but  it  will  pay 
any  man  who  has  a  family  and  an  acre  of  ground  to  grow  it  for  his  family,  for  he  cannot 
find,  in  its  season,  a  more  delicious  or  beautiful  fruit  than  the  raspberry. 

A  vote  of  thanks  was  passed  to  Mr.  Smith  for  his  paper,  and  some  discussion  took 
place  thereon. 

Messrs.  Saunders,  Roy,  Switzer,  Arnold,  Smith,  Bell,  Burnet,  Brooks  and  others  took 
part  in  the  discussion,  which  soon  swayed   from  raspberries  to  grafting  apples,  pears,  etc. 

About  half -past  eleven  o'clock  Mr.  Dempsey  called  attention  to  the  fact  that  the 
Association  was  getting  away  from  their  text,  and  made  a  few  interesting  remarks  on 
raspberries.     He  endorsed  what  Mr.  Smith  had  written  about  certain  varieties. 

Vegetables. 

It  was  moved  by  Dr.  Watt,  seconded  by  Mr.  D.  W.  Beadle,  That  the  President  ap- 
point a  committee  on  vegetables  of  recent  introduction,  to  make  observations  during  the 
summer,  and  report  at  next  winter  meeting. 

Mr.  Beadle  thought  it  was  important  that  more  interest  should  be  taken  in  the  pro- 
duction of  vegetables.  He  urged  the  appointment  of  a  committee  as  suggested  in  the 
motion. 

Dr.  Watt  favoured  the  appointment  of  such  a  committee,  who  should  prepare  a 
critical  report  upon  the  best  varieties. 

The  resolution  was  carried,  and  the  President  appointed  Messrs.  Page,  Taylor,  Hood, 
Bucke,  Biggar  and  Dempsey  as  the  Committee. 

New  Fruit. 

Mr.  Smith  suggested  the  appointment  of  a  committee  on  new  fruits,  and  the  idea 
was  favourably  received. 

The  following  were  selected  as  the  Committee  : — Messrs.  Allan  (Chairman),  Dempsey, 
Smith,  Arnold,  Gott,  Saunders,  Holton,  Morris  and  Beadle. 

It  is  understood  that  the  several  members  shall  write  their  observations  to  the  Chair- 
man, who  will  prepare  the  report. 

Yellows  in  Peaches. 

Dr.  Watt  moved,  seconded  by  Mr.  Pettit,  That  a  committee  be  appointed  to  draft  a 
bill,  to  be  presented  to  the  Legislative  Assembly  of  Ontario,  on  the  best  method  of  eradi- 
cating the  disease  called  yellows  in  peaches,  and  further,  that  a  deputation  of  this 
Association  be  named  to  present  the  same,  and  urge  the  necessity  of  Government  aid  to 
help  the  orchardist  to  stamp  it  out. 

A  discussion  followed.  The  cause  of  the  disease,  and  the  remedy,  were  again  fully 
considered. 
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Mr.  A.  H.  Pettit,  President  of  the  Grimsby  Fruit  Growers'  Association,  was  re- 
quested to  speak,  and  he  responded  with  a  few  remarks. 

The  resolution  was  carried. 

The  President  named  the  following  as  a  committee  : — The  President  and  Messrs.  A. 
H.  Pettit,  Roy  and  Saunders. 

Nurserymen  and  Amateurs. 

Mr.  Saunders  moved,  seconded  by  Mr.  Bucke,  That  in  the  opinion  of  this  meeting 
it  is  desirable  that  the  professional  fruit  list  in  the  prize  list  of  the  Provincial  Association 
be  abolished,  and  that  there  be  one  general  fruit  list,  open  alike  to  professional  and  amateur 
fruit  growers. 

Considerable  discussion  followed,  the  opinion  being  expressed  that  the  nurseryman 
was  now  at  a  disadvantage  in  competing  with  amateurs.  It  was  demonstrated  that  many 
amateur  fruit  growers  (so  called)  were  in  the  habit  of  going  through  the  country  and 
obtaining  varieties  of  fruit  by  whatever  means  they  could,  and  exhibiting  them  as  their 
own  growth. 

Dr.  Watt  of  Niagara,  Mr.  Biggar  of  Winona,  Mr.  Pettit  of  Grimsby,  Dr.  Burnet, 
and  several  others,  gave  expression  to  their  opinions,  and  advanced  some  clever  suggestions. 

Mr.  Saunders  stated  that  he  was  prerfectly  willing  to  withdraw  his  resolution. 
There  appeared  to.  be  a  diversity  of  opinion  on  the  subject. 

The  matter  was  dropped  for  the  time,  and  the  meeting  adjourned  till  2  p.m. 

Afternoon  Session. 

The  Association  resumed  its  session  at  2  p.m. 

Mr.  Anderson  brought  up  the  subject  of  apple  pullers,  packers  and  parers,  and 
thought  the  matter  should  be  discussed  and  the  best  practical  means  made  generally 
known.  In  reply  to  a  question,  he  stated  that  he  always  pressed  his  apples  well  into  the 
barrels,  and,  though  the  sides  might  be  a  little  bit  bruised,  they  never  rotted.  The  object 
was  to  have  them  solid  in  the  barrel  so  that  they  would  not  be  injured  by  the  barrel  being 
rolled. 

Mr.  Beadle  referred  to  the  apple  picker  introduced  by  Mr.  Anderson,  and  said  he 
did  not  approve  of  it  at  all.  He  thought  the  only  practical  method  was  the  old  one  of 
doing  it  by  hand.  He  went  on  to  speak  of  packing.  He  agreed  in  a  measure  with  the 
method  mentioned  by  Mr.  Anderson,  but  was  more  in  favour  of  a  plan  adopted  by  an 
American  friend,  of  wrapping  the  apples  in  tissue  paper  and  packing  them  in  layers  of 
bran  or  other  similar  substance.  Packed  in  this  way  they  would  bring  a  price  in  the 
proper  market  which  would  fully  compensate  for  the  additional  trouble. 

Mr.  Wright,  of  Renfrew,  urged  upon  sellers  the  importance  of  honesty  in  packing, 
so  that  none  but  good  apples  should  be  put  in  the  barrels. 

Several  gentlemen  addressed  the  meeting  on  the  subject,  and  it  was  shown  that 
though,  unfortunately,  some  people  were  in  the  habit  of  putting  bad  apples  in  the  middle 
of  barrels,  yet  it  was  an  undoubted  fact  that  the  apples  this  season  were  almost  all  of  a 
bad  keeping  quality,  and  the  shippers  could  not  be  accused  of  any  dishonesty.  The  idea 
of  "  sweating  "  in  apples  was  opposed  by  some.  Some  of  the  members  spoke  against  the 
plan  of  packing  in  chaff,  as  the  moisture  would  affect  the  apple.  Different  varieties  of 
apples  were  mentioned,  and  the  effect  upon  them  of  the  method  of  packing  now  used. 

Mr.  Wright  said,  in  reference  to  the  Rhode  Island  Greening,  which  had  been  noticed 
to  assume  a  brown  colour  after  the  1st  February,  that  he  would  next  season  experiment 
on  two  barrels  and  submit  a  report  of  the  result  to  the  Association. 

After  further  discussion, 

Mr.  F.  Anderson  moved,  seconded  by  Mr.  Thos.  Beall,  That  the  Provincial  Associa- 
tion be  requested  to  give  prizes  for  the  best  apple-puller,  apple-packer,  apple-parer  and 
apple-dryer,  and  that  the  Directors  of  this  Association  see  that  the  above  be  carried  out 
and  tested.     Carried. 
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Apples. 


Mr.  P.  C.  Dempsey  presented  a  paper  on  summer  varieties  of  apples,  giving  their 
appearance,  quality  of  soil  required,  nature  of  tree,  size  and  other  particulars.  Among 
others  he  mentioned  the  Early  Harvest,  Red  Astrachan,  Benoni,  Primate,  Colvert, 
Duchess  of  Oldenburg,  Gravenstein,  St.  Lawrence,  Beauty  of  Kent,  Norton's  Melon, 
Fallawater,  Baldwin,  Hubbardston's  Non-such,  King  of  Tomkins  County,  Northern  Spy, 
R.  I.  Greening,  Golden  Russet,  Westfield  Seek-no-Further,  Ben  Davis,  and  some  others. 
The  paper  was  listened  to  with  great  interest. 

On  motion  of  Mr.  Roy,  seconded  by  Mr.  Gott,  a  hearty  vote  of  thanks  was  tendered 
to  Mr.  Dempsey. 

Mr.  Gott,  of  Arkona,  Lambton  County,  referred  to  the  statement  (in  Mr.  Dempsey's 
paper)  that  the  Northern  Spy  tree  was  tender,  and  the  bark  liable  to  crack  and  canker. 
That  was  something  unknown  in  this  section  of  the  country. 

Mr.  Dempsey  said  this  statement  was  made  from  experience  gathered  in  Prince 
Edward  County. 

It  was  suggested  by  some  of  the  members  that  too  much  care  was  taken  of  the 
orchards,  and  that  the  trees  were  spoiled  in   many  instances  by  being  too  freely  manured. 

Fruit  Committee. 
On  motion,  Mr.  Allan  was  placed  on  the  Committee  on  New  Fruits. 

Shorthand  Reporter. 

Mr.  Bucke  moved,  seconded  by  Mr.  Beall,  that  the  Directors  be  requested  to  engage 
the  services  of  a  first-class  shorthand  reporter  to  take  down  the  discussions  at  the  next 
winter  meeting,  to  be  submitted  to  a  press  committee  before  publication. 

Moved  by  Mr.  Anderson,  seconded  by  Mr.  Switzer,  that  this  Society  does  not  need 
a  special  reporter  to  report  the  proceedings.     Lost. 

The  original  motion  was  then  carried. 
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Niagara  Grape. 

Mr.  Woodard  requested  permission  to  speak.  He  cautioned  the  Association  and 
all  its  members  against  buying  from  any  person  the  Niagara  grape,  as  no  one  but  the 
Niagara  Grape  Company,  of  Lockport,  had  that  grape,  and  he  would  be  glad  to  welcome 
all  the  members  of  this  Association  to  the  Company's  grounds.  On  behalf  of  the  West- 
ern New  York  Horticultural  Association  he  extended  a  hearty  invitation  to  come  over  to 
the  next  meeting  of  that  Association.     His  remarks  were  hailed  with  applause. 

Dr.  Watt  moved,  seconded  by  Dr.  Bell,  that  a  vote  of  thanks  be  tendered  to  our 
visitors  from  the  United  States  for  their  valuable  assistance  at  our  meeting. 

The  motion  was  carried  by  a  unanimous  standing  vote. 

Mr.  F.  Anderson  referred  to  the  very  great  interest  taken  by  Chief  Johnson  of 
the  Six  Nation  Indians,  and  he  took  pleasure  in  presenting  the  Chief  with  the  apple- 
puller  he  had  shown  to  the  Association. 

Chief  Johnson  made  a  suitable  reply,  in  the  course  of  his  remarks  referring  to  his 
present  pleasant  relations  with  the  people  of  the  neighbouring  Republic. 

Mr.  Woodard  gave  Chief  Johnson  a  special  invitation  to  go  over  to  the  next  meet- 
ing of  his  Council  on  the  fourth  Wednesday  of  next  January.     (Cheers.) 

Mr.  Allen  moved,  seconded  by  Mr.  Beall,  That  the  thanks  of  the  Association  be 
tendered  to  the  reporters  of  the  city  press  for  the  very  excellent  and  accurate  reports  they 
had  given  of  the  proceedings  and  discussions  of  this  meeting.     Carried. 

The  motion  was  acknowledged  by  Messrs.  J.  G.  Buchanan,  of  the  Times,  and  A.  B» 
Wood  of  the  Spectator. 

Mr.  Roy  moved,  seconded  by  Mr.  Dempsey,  That  the  thanks  of  the  Association  be 
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tendered  to  the  Mayor  and  City  Council  for  the  use  of  the  commodious  Council  Chamber 
for  this  meeting.     Carried. 

Dr.  Bell  said  he  did  not  know  whether  it  was  customary,  but  he  would  move  a  vote 
of  thanks  to  the  Railway  Companies  for  their  kindness  in  granting  reduced  fares  to  mem- 
bers attending  this  meeting. 

Dr.  Watt  seconded  the  motion,  which  was  carried. 

On  motion  the  meeting  then  adjourned. 


REPORT  OF  COMMITTEE  ON  CULTIVATED  FRUITS. 
Apples  shown  by  P.  C.  Dempsey,  Albury. 

Lord  Burghley. 

From  imported  trees,  of  medium  size,  dark  reddish  colour  and  attractive  in  appear- 
ance of  line  flavour,  though  a  little  over-ripe  ;  fruited  for  the  first  time  this  autumn,  and 
appears  to  be  very  desirable  as  a  winter  market  fruit. 

Ben  Davis. 

Very  handsome  specimen,  bright  high  colour,  well  grown,  and  an  excellent  keeper. 

Pomme  D'or. 

A  yellow  spotted  apple,  makes  a  good  table   decoration,  and  is  well  esteemed  as  a 

dessert  fruit. 

Margil. 
Over-ripe  at  the  present  season. 
Also  several  imported  varieties  were  shown  of  various  qualities,  but  were  not  named. 

Ords  Apple. 
Tree  imported  from  Ireland,  apple  of  fine  size,  russety  red  colour,  of  good  flavour. 

Pears. 
Mr.  P.   C.    Dempsey  also    showed    the    following  varieties   of  pears  : — "  Diana    de 
Hiver,"  "  Vicker,"    "  Duchess  de  Bordeaux,"    "  Lawrence,"  "  Mount  Vernon,"   "  Beurre 
d'Anjou." 

Mr.  A.  M.  Smith  showed  a  specimen  of  the  "Lawrence"  pear. 

P.  E.  Bucke, 

J.  S.  Woodward, 

H.  M.  Switzer. 


REPORT  OF  THE  COMMITTEE   APPOINTED  TO  EXAMINE  SEEDLING 

APPLES. 

Sweet  seedling  winter  apple  shown  by  John  H.  Ramer,  of  Markham  ;  a  large  apple 
resembling  Sweet  Bough,  but  out  of  season  now,  and  we  are  unable  to  report  on  merits. 

Sweet  apple  shown  by  Mr.  A.  M.  Smith,  of  Drummondville ;  the  flavour  is  good, 
colour  green,  with  blushed  cheek  and  deep  eye.  We  cannot  decide  that  this  is  really  a 
seedling.     It  is  in  season  now,  and  is  a  pleasant  apple  to  eat,  and  evidently  a  good  cooker. 

Two  seedlings,  very  similar  in  appearance,  shown  by  Mr  H.  J.  Lott,  of  Sidney 
Township,  County  of  Hastings,  somewhat  resembling  St.  Lawrence,  flesh  yellowish, 
slightly  sub-acid  but  with  nothing  special  in  merit. 

A  tart  seedling,  shown  by  Mr.  George  Cox,  of  Goderich  Township,  County  of  Huron. 
It  is  handsome,  bright  yellow,  with  blushed  cheek,  flesh  firm.  This  apple  will  keep  well 
into  July. 

Dessert  Russet,  supposed  to  be  a  seedling,  shown  by  Dr.  Watt,  of  Niagara.  Being 
past  its  season,  we  cannot  speak  clearly  as  to  merit.     Flavour  seems  pleasant,  grain  fine. 

Another  Desert  Russet,  shown  by  Dr.  Watt,  resembling  the  S.  P.  Grise  in  appear- 
ance in  some  points.     It  lacks  in  character ;  sweet  and  mild  in  flavour. 


Seedling  shown  by  Messrs.  Day  and  Derapsey,  of  Albury,  large  greenish  splashed 
-cheeks,  flesh  firm,  very  slightly  sub-acid  and  pleasant,  possessing  more  merit  than  a  ma- 
jority of  seedlings  of  this  class. 

Another  seedling  shown  by  the  same  firm,  smaller,  similar  in  appearance  to  the  last, 
but  inferior  in  flavour.  Alex    McD    Allan> 

A.  M.  Smith, 
W.  Holtox, 
B.  Gott. 

INTERESTING  PAPER  BY  MR.  JOHN  A.  WARDER,  OF  NORTH 

BEND,  OHIO. 

""  On  Planting  Trees  Along  Our  Roadsides  for  Shelter,  Shade  and  Orna- 
mentation— What  to  Plant,  and  Benefits  of  Such  Planting." 

The  following  interesting  paper  on  the  above  subiect,  by  Mr.  John  A.  Warder,  Presi- 
dent of  the  American  Forestry  Association,  North  Bend,  Ohio,  was  read  by  Rev.  Dr. 
Burnet : — 

My  Dear  Mr.  President, — At  your  earnest  request,  backed  by  that  of  your  worthy 
"  Directorate,"  but  with  great  diffidence  and  hesitation  on  the  part  of  one  who  is  so  much 
of  a  stranger  to  your  surroundings,  is  this  effort  undertaken. 

The  crowd  of  duties,  too,  devolving  upon  him  toward  those  who  are  nearer  to  him, 
who  may,  perhaps,  claim  to  have  rights  pertaining  to  the  members  of  his  own  household, 
would  naturally  prevent  him  from  transcending  the  limits  of  his  special  bailiwick  ;  but, 
fortunately,  all  this  was  provided  for  anticipatively  by  those  who  applied  the  title  Ameri- 
can to  the  Society  for  the  Promotion  of  Forestry  in  our  Country — they  desired  to  gain 
the  advantages  to  be  derived  from  your  co-operation  ;  they  wanted  to  be  free  from  the 
"  pent  up  Utica  "  of  their  own  more  limited  area  ;  they  wished  to  gather  information 
from  the  length  and  breadth  of  the  continent — hence  their  officer  is  your  servitor  as  well 
as  theirs. 

Allow  him,  therefore,  to  come  among  you  and  address  you  under  the  broad  aegis 
of  an  American,  and  as  one  who  is  ready  to  judge  you  all  by  the  specimen  members 
you  have  so  willingly  sent  over  to  our  side  upon  various  occasions,  and  who  have  always 
so  nobly  represented  their  fellow-citizens  of  the  Dominion,  that  the  names  of  Burnet, 
Dougall,  Beadle,  Arnold,  Saunders,  and  those  of  your  neighbours,  Jas.  Brown,  Chas. 
Gibb,  Henry  Evans,  and  others  in  the  Provinces,  are  familiar  as  household  words. 

Yes,  my  friends,  the  scope  of  Forestry  opens  a  problem  of  continental  proportions, 
and  hence,  in  the  various  countries  of  Europe,  though  each  State  and  Kingdom  enacts  its 
own  laws  and  establishes  its  own  customs  and  usages  for  the  management  of  its  wood- 
lands, and  though  these  may  differ  materially,  as  do  the  results,  in  better  or  worse  con- 
dition of  the  forests,  even  there  the  great  questions  are  admitted  to  be  continental,  and 
these  are  referred  to  the  famous  meetings  of  the  International  Congress  of  Foresters. 

But,  after  all,  why  should  we  address  our  friends  as  "  oyer  the  way  " — what  is  in  the 
way,  but  an  imaginary  line,  a  mere  politico-geographical  line  that  is  no  broader  than  the 
spider's  slender  thread,  which  is  supposed  to  separate  those  of  us,  here  at  home,  who  re- 
side in  the  several  commonwealths  of  our  broad  Union  !  You  and  we  boast  of  a  common 
ancestry  ;  to  great  extent  we  use  the  same  language  ;  in  our  customs  and  religion,  in  our 
pursuits,  studies  and  interests,  we  have  much  in  common,  and  in  the  question  of  forestry, 
we  should  certainly  be  united,  since  this  involves  the  consideration  of  problems  that  are 
continental  in  their  scope  and  import. 

In  coming  over  the  border  to  discuss  what  is  so  essentially  a  home  question,  another 
and  serious  impediment  arises,  and  this  is  a  want  of  familiarity  with  your  necessities  and 
knowledge  of  your  resources.  The  trees  that  may  be  best  adapted  to  your  soil,  climate 
and  tastes  maybe  very  different  from  those  af  another  country  that  is  differently  situated, 
so  that  any  indications  that  may  be  made  must  be  based  upon  general  principles,  and  the 
scanty  observations  that  have  been  afforded  by  some  very  limited  and  hasty  journeys 
through  the  Dominion. 
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And  now,  then,  after  having  disposed  of  one  difficulty  to  our  satisfaction,  having 
opened  the  gate,  as  it  were,  to  your  country,  let  your  courteous  invitation  be  graciously 
accepted,  while  we  proceed  to  discuss  the  topic  before  us,  "  The  planting  of  trees  by  the 
waysides,  for  shelter,  shade,  and  ornamentation."  This  is  a  question  which  can  hardly  be 
considered  debatable  by  any  one  who  loves  trees,  and  yet  we  not  unfrequently  meet  those 
who  oppose  the  proposition,  nor  are  their  objections  to  the  practice  altogether  devoid  of 
reason. 

No  one  can  have  seen  the  long  miles  of  avenues  of  various  trees  that  are  found 
beside  the  public  highways  of  many  parts  of  Europe  without  expressing  his  admiration 
for  the  forethought  of  those  who  planted  these  trees  in  the  time  long  ago.  To  the  ped- 
estrian, sauntering  at  his  leisure  in  the  survey  of  those  lands,  if  a  stranger,  or  to  the 
native  citizen  intent  upon  his  errands  from  place  to  place,  and  especially  to  the  masses  of 
soldiers,  heavily  encumbered  with  their  accoutrements,  while  making  forced  marches,  the 
refreshing  shelter  furnished  by  these  continuous  allees  of  umbrageous  shade  must  indeed 
be  most  grateful. 

In  planting  avenues  there  is  room  for  the  exercise  of  taste,  and  here  we  need  the  ex- 
perience of  others  to  guide  us ;  nor  have  the  exemplars  just  now  referred  to,  always 
proved  entirely  satisfactory,  and  many  of  the  long  allees  become  monotonous,  and  perhaps 
tiresome  by  their  sameness,  and  by  the  stiff  formality  of  the  trees  employed,  or  by  their 
peculiar  treatment.  This  is  particularly  apparent  when  the  Lombardy  poplar  is  used,  as 
it  is  in  some  countries  almost  exclusively  used,  for  many  continuous  miles,  and  especially 
when,  to  keep  it  within  bounds  and  at  the  same  time  to  make  it  furnish  successive  crops 
of  fuel,  it  is  cut  as  a  pollard  and  chopped  off  every  few  years.  Another  favourite  tree, 
the  horse-chestnut,  has  a  very  different  habit  of  growth,  being  umbrageous  and  more  grand, 
and  when  in  blossom  very  beautiful,  almost  gorgeous,  indeed. 

In  some  parts  of  the  country,  particularly  in  the  more  retired  roads  of  the  agri- 
cultural regions,  the  wayside  trees  are  almost  exclusively  such  as  produce  eatable  fruits- 
apples,  pears,  cherries  or  plums,  especially  the  prunes  in  some  parts  of  Germany.  In 
this  case,  the  rights  of  property  are  rigidly  observed;  their  growing  in  the  public  highway 
does  not  make  them  public — they  do  not  become  public  plunder.  Where  the  fee  of  the 
land  remains  with  the  adjoining  proprietor  (as  is  almost  universally  the  case  in  the  United, 
States,  and  perhaps  also  in  Canada),  the  trees  are  planted  by  the  owner  of  the  land,  and 
the  wood  as  well  as  the  fruit  belongs  to  him.  Where  the  land  has  been  condemned 
by  the  Government,  and  taken  for  a  sort  of  King's  Highway,  the  authorities  plant  the 
trees,  and  their  products  are  usually  farmed  out  to  contractors,  who  look  after  their  own 
interests.  In  some  provinces  the  income  thus  derived  is  applied  to  educating  the  children 
of  the  parishes,  which  is  no  mean  incentive  to  the  people  to  aid  in  their  preservation, 
since  it  redounds  to  their  own  advantage.  The  moral  effect  is  good,  and  seems  to  aid  in 
producing  a  high-toned  appreciation  of  the  ethics  of  meum  and  tnum,  worthy  of  imitation. . 

In  northern  regions,  and  especially  in  the  northern  portions  of  our  continent,  with 
its  climate  of  extremes,  we  need  shade  in  the  summer  from  the  fiery  rays  of  the  sun,  and  in 
the  other  solstice  we  also  need  shelter  from  the  rude  blasts  of  winter,  and  not  unfrequently 
we  require  a  barrier  against  the  drifting  snows.  This  condition  of  affairs  may  need  some 
modification  in  the  plans  and  in  the  selection  of  the  trees  to  be  planted  for  avenues. 

The  protection  afforded  by  a  single  row  of  trees  standing  across  the  direction  of  the 
wind  has  been  found  to  be  very  perceptible  in  our  western  prairies.  This  effect  is  greatly 
heightened  by  a  shelter-belt  of  several  rows,  even  while  the  plants  are  yet  comparatively 
small,  but  a  thick  belt,  or  even  a  single  row  of  evergreens,  seems  really  to  modify  the 
climate  by  checking  the  winds. 

One  of  the  railroads  traversing  the  broad  open  plain  of  Nebraska  has  devised  a  style 
of  snow-shelters  that  promises  to  be  very  efficacious.  This  consists  of  a  double  or  triple 
row  of  trees,  set  on  the  windward  side  of  the  cuts.  It  may  be  that  the  highways  and 
railroads  of  other  parts  of  the  country  will  find  it  to  their  advantage  to  adopt  this  plan. 

Even  in  the  mild  climate  of  Southern  Ohio,  the  shelter  of  evergreens  is  found  to  be 
very  acceptable  by  all  who  have  an  opportunity  of  enjoying  them.  In  laying  out  and 
planting  avenues  it  is  well  to  select  evergreens  for  the  north  and  windward  side  of  exposed 
situations,  while  deciduous  trees  are  planted  on  the  opposite  margin,     And  just  here  it 
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may  be  well  to  consider  the  arguments  which  have  been  raised  by  the  practical  road 
masters,  who  object  to  the  planting  of  trees  on  the  highways.  The  shade  even  of  the 
naked  boughs  of  deciduous  trees  is  sufficient  to  keep  the  winter's  sun  from  melting  the 
accumulations  of  ice  as  quickly  as  would  be  desirable,  and  at  any  season  of  the  year  the 
very  shelter  which  trees  furnish  to  ourselves  from  the  cutting  blasts  of  wind  will  also 
check  the  evaporation  of  the  superabundant  moisture  that  is  so  injurious  to  our  common 
dirt  roads. 

Until  we  can  have  more  perfect  roads,  constructed  upon  scientific  principles,  and 
made  of  some  better  material  than  that  furnished  by  rich  humose  soils  and  tenacious, 
unctuous  clays,  such  as  are  common  in  extensive  regions,  it  may  be  well  to  keep  the  road- 
bed well  thrown  up  for  proper  drainage  and  thoroughly  exposed  to  the  natural  road  mas- 
ters, the  sun  and  the  wind. 

But  this  may  be  considered  a  digression  from  the  strict  line  indicated  in  the  request 
of  your  Directors,  who  have  asked  for  a  paper  on  road-side  trees  and  their  planting  for 
shelter,  shade  and  ornament.  An  attempt  has  been  made  to  respond  to  your  first  query, 
and  as  to  the  last  there  can  be  but  one  mind  as  to  the  aesthetic  effect  of  trees  anywhere, 
whether  planted  on  the  grassy  slopes  of  the  lawn,  either  in  groups  or  singly,  in  groves 
sheltering  and  forming  a  background  to  the  dwelling,  even  the  most  humble,  in  the  broad 
o'erarching  avenue  of  approach,  and  also  on  the  wayside  of  the  public  highway,  trees  are 
and  always  must  be  ornamental,  if  properly  handled  and  well  managed. 

Referring  to  your  commission,  Mr.  President  (whose  expressed  wish  is  accepted  as  a 
command),  it  appears  that  you  further  ask,  what  to  plant.  Now  you  are  coining  to  the 
point  that  must  tax  the  practical  knowledge  of  your  respondent ;  no  glittering  generalities 
as  to  deciduous  trees  or  evergreens,  nor  as  to  the  broad-leaved  or  the  needle  trees,  no 
aesthetic  remarks  as  to  the  beautiful,  in  form  or  colour,  tint  and  shade,  strict  or  spreading, 
pyramidal  or  weeping,  will  now  be  in  order.  You  ask  the  broad  question  :  What  shall 
we  plant  to  shelter,  to  shade  and  to  ornament  the  highways  of  the  Dominion  1  And,  un- 
fortunately, you  have  proposed  this  question  to  one  who  must  confess  his  ignorance  of  the 
kinds  that  are  best  adapted  to  your  peculiar  soils  and  climate,  and  to  one  who  fortunately 
does  not  know  what  species  are  to  be  found  in  your  nurseries,  so,  at  least,  you  cannot 
bring  the  charge  against  him  that  he  is  puffing  anybody. 

Your  respondent,  therefore,  is  necessarily  thrown  back  upon  his  personal  acquaint- 
ance with  these  vegetables  themselves  and  their  greater  or  less  ability  to  withstand  a 
rigorous  climate  and  the  abuse  to  which  they  may  be  exposed. 

Beginning  with  the  evergreens,  so  admirably  adapted  to  furnish  shelter,  which  is 
your  first  requisite,  the  hardy  native  evergreens  of  our  continent  are  to  be  preferred  for 
all  large  planting  to  those  which,  at  great  expense  and  pains,  have  been  brought  from 
foreign  lands,  too  many  of  which,  after  trial,  have  proved  unsatisfactory,  and  have  to  be 
cast  aside  with  the  ignominy  attaching  to  that  which  is  "  far-fetched,  dear-bought  and 
little  worth." 

Spruces. — The  white  and  black,  Picea  (Link),  alba  and  nigra,  are  sturdy  northrons, 
having  a  beauty  all  their  own,  and  often  assuming  quaint  forms  of  great  attractiveness  and 
putting  on  tints  of  peculiar  colours. 

The  Norway  spruce,  Picea  excelsa,  though  and  imported  species,  has  proved  itself  a 
good  immigrant  in  all  parts  of  our  continent  where  it  has  been  planted.  It  is  a  noble 
tree,  of  very  erect  habit  and  conical  form,  that  rapidly  assumes  large  proportions.  This 
tree  is  entitled  to  a  front  rank  in  avenue,  wind-break  or  grove,  and  furnishes  fine  timbers 
for  architectural  and  naval  construction.  The  young  trees  are  now  so  abundantly  fur- 
nished in  America  that  it  is  no  longer  necessary  to  import  them  from  the  nurseries  of 
Europe. 

The  spruces  of  the  Rocky  Mountains,  though  still  comparatively  rare,  deserve  a  share 
of  your  attention,  especially  the  Picea  jningens  (Engelm),  formerly  called  the  P.  Menziesiir 
the  silver  spruce  of  those  mountains  ;  the  Picea  Engelmani  and  the  Pseudo-Tsihga  Dou- 
glasii,  formerly  the  Abies  Douglasii.  All  these  trees  are  very  beautiful ;  but  you  must 
be  warned  not  to  import  them  from  Europe.  Look  to  the  Rocky  Mountains  themselves 
and  not  to  the  Pacific  coast,  as  the  original  source  of  supply  of  these  trees ;  nor  need  you 
look  beyond  the  United  states.     (Messrs.  R.  Douglass  &  Sons,  Waukegan,  111.,  have  grown 
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these  plants  in  quantities.)  This  matter  has  been  thoroughly  tested  in  the  valley  of  the 
Mississippi,  considerably  to  the  south  of  your  valley  of  the  St.  Lawrence,  and  the  western 
coast  trees  have  failed. 

While  considering  this  section,  the  hemlock  spruce  must  not  be  overlooked.  The 
Tsuga  Canadensis,  formerly  Abies,  is  one  of  your  most  beautiful  native  conifers,  and  will 
probably  succeed  nearly  everywhere.  Though  not  so  valuable  a  timber  tree  as  many 
others,  it  is  one  of  the  most  beautiful  when  well  exposed  upon  a  grassy  lawn  or  springing 
from  a  mass  of  native  rocks.  Its  colour  is  supremely  lovely  and.  holds  well.  Planted 
thickly  it  makes  a  perfect  screen  and  shelter  hedge,  that  bears  the  shears  admirably,  and 
when  it  attains  full  size  as  an  avenue  it  furnishes  the  perfection  of  a  "dark  walk." 

The  balsam  fir,  Abies  ba/samea,  is  very  abundant  in  many  parts  of  your  country.  Its 
deep  green  foliage,  and  its  compact,  upright  habit,  are  much  admired,  especially  when 
young,  and  it  is  a  universal  favourite  with  those  who  purchase  evergreens  to  plant  about 
their  homes.  This  species  would  be  useful  for  shelter  in  exposed  portions  of  the  roads 
through  your  country. 

The  European  silver  fir,  Abies  pectinata,  is  a  more  beautiful  and  a  nobler  tree,  but  it 
is  no  favourite  with  the  nurseryman,  especially  in  America,  because  it  requires  a  long 
period  of  "  schooling  "  before  it  can  be  induced  to  produce  a  strong  leading  shoot,  after 
which  it  grows  rapidly  enough,  The  beautiful  arrangement  of  the  deep  green  foliage  of 
this  fir,  which  is  very  persistent,  lasting  several  years,  makes  it  dense  and  very  desirable, 
and  yet  it  occasionally  suffers  in  the  winter,  and  should  have  a  sheltered  situation. 

The  firs  of  the  Rocky  Mountains  are  particularly  desirable,  but  perhaps  they  are  not 
yet  sufficiently  tested  for  general  planting.  They  should  be  tested  with  you,  however,  and 
at  once.     Who  will  undertake  the  good  work  ? 

Among  foreign  firs  that  known  as  Nordman's  has  been  most  satisfactory  here,  and 
bore  our  last  trying  winter  better  even  than  the  native  hemlock  spruce. 

The  arbor  vitse,  Thuja  occidentalism  though  it  has  merits  as  a  timber  tree  of  the 
second  class  as  to  size,  is  very  ornamental,  and  is  especially  useful  as  a  shelter.  Bearing 
the  shears  or  knife  well,  its  especial  value  is  for  making  a  dense  screen  and  hedge. 

The  white  cedar,  with  which  the  above  plant  is  often  confounded,  is  the  Cupressus 
thuyoides,  a  valuable  tree,  but  one  which  has  its  range  so  much  farther  to  the  southward, 
it  can  hardly  be  recommended  for  Canada,  unless  you  know  it  to  be  indigenous  to  your 
region.     It  is  known  to  exist  upon  the  northern  lakes. 

The  red  cedar,  Juniperus  Virginiana,  is  a  most  hardy  tree  of  very  wide  range  by 
the  meridian  as  well  as  by  the  parallels  of  latitude,  crossing  the  continent  in  both  direc- 
tions. Though  so  common  as  to  be  considered  vulgar,  and  certainly  less  beautiful  than 
many  others,  it  is  exceedingly  valuable  to  the  planter,  and  has  well  been  called  the  poor 
man's  evergreen.  Its  great  value  as  a  timber  tree  is  only  attained  with  age,  for  though 
it  grows  rapidly,  there  is  a  large  preponderance  of  the  white  or  sap  wood  in  young  trees. 
It  is  useful  to  plant  for  shelter  screens,  and  will  subsist  on  very  poor  and  rocky  soils. 

Pines. — The  pines,  however,  furnish  our  great  supplies  of  lumber,  in  the  northern 
forests  especially,  and  among  them  you  have  some  of  the  very  best  for  your  planting,  which 
should  be  largely  propagated  for  their  perpetuation  to  supply  the  future  necessities  of 
the  country. 

Queen  among  these  is  the  white  pine,  Pinus  strobus,  doubtless  too  well  known  among 
you  to  require  a  single  letter  of  introduction,  and  yet  it  cannot  be  passed  without  remark 
as  to  its  extreme  grace  and  beauty,  either  singly  or  in  groups  upon  the  lawn,  with  its 
horizontal  limbs  clothed  with  soft  and  yielding  leaves  of  glaucous  hue  resting  upon  the 
grass.  In  the  forest  or  ancient  avenue  its  tall  shafts  always  arrest  the  attention  of 
the  traveller.  This  tree  was  taken  to  Europe  in  1705.  It  is  there  known  as  the  Wey- 
mouth pine,  and  noble  specimens  are  to  be  seen  in  many  parts  of  Europe,  that  were 
distributed  by  Lord  Weymouth.  In  Bavaria  it  has  become  so  nearly  naturalized  that  it 
is  reproducing  itself  by  self-sown  seeds  as  in  its  native  forests. 

By  all  means  plant  the  white  pine,  and  you  will  be  much  better  rewarded  than  by  its 
more  beautiful  cousin  from  the  Himalayas,  the  Pinus  excelsa,  which  is  so  grand  a  tree  in 
Asia,  but  has  not  proved  entirely  satisfactory  upon  this  continent ;  perhaps  its  Aryan 
countrymen  might  prove  equally  unsuccessful  if  brought  here  and  placed  in  competition 
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with  the  Anglo-Saxon  race  born  on  the  soil.  The  Norway  pine,  or  red  pine,  Pinus 
resinosa,  is  another  of  your  noble  northern  trees,  producing  a  more  resinous  timber  than 
the  preceding.  How  it  ever  received  the  cognomen  Norway  is  a  mystery  in  nomen- 
clature, as  it  is  a  veritable  American,  with  no  analogue  in  the  great  northern  peninsula  of 
Europe.  Indeed,  it  more  closely  resembles  the  Austrian  pine  of  the  southern  portions  of 
that  continent.  To  this,  however,  the  red  pine  is  a  very  superior  tree  for  us  and  for  you, 
whether  planted  for  shelter  and  for  ornament,  or  for  its  ulterior  use  as  timber ;  indeed, 
the  foreigner  is  fast  losing  its  prestige  among  planters,  and  even  in  its  home  among  the 
Styrian  Alps  it  is  very  capricious  in  its  choice  of  soils  and  aspects ;  it  may  be  found  on 
one  slope  of  an  elevation  and  not  a  tree  of  this  species  is  to  be  seen  when  you  cross  the 
apex  of  the  same  ridge. 

You  are  advised  to  plant  the  red  pine  largely  without  fear  of  disappointment.  The 
growth  of  young  trees  is  very  satisfactory,  and  excels  that  of  the  Scotch  and  Austrian, 
though  perhaps  less  rapidly  aspiring  than  the  white  pine. 

Thle  grey  pine,  P.  Banksiana,  is  another  of  your  natives,  and  as  such  ought  to  have  a 
place  in  your  collections,  but  like  the  P.  Rigida  and  Mitis  further  south,  and  the  P. 
Inops  of  New  Jersey,  they  are  surpassed  in  excellence  by  the  two  first  named,  the  red 
and  the  white. 

The  famous  pines  of  the  Southern  States  of  the  Union  cannot  be  recommended  for 
your  plantations,  nor,  indeed,  for  ours,  in  latitude  40  degrees,  nor  can  we  expect  to  succeed 
to  our  satisfaction  with  those  from  the  Pacific  slope,  nor  from  Mexico,  any  more  than 
with  the  pines  of  Southern  Europe,  much  less  so  with  the  conifers  from  Australia,  Africa 
or  South  America,  so  far  as  known. 

The  Scotch  pine,  Pinus  sylvestris,  and  the  Austrian,  Pinus  Austriaca,  have  already 
been  alluded  to.  They  have  their  merits,  and  will  be  more  largely  planted  in  America 
for  timber  than  for  ornament.  The  former  is  largely  grown  in  Germany,  especially  for 
its  fuel,  on  the  sandy  plains  and  foot-hills  of  moderate  elevation.  Its  rotation  or  period 
is  from  sixty  to  ninety  years. 

The  writer  is  well  aware  that  in  this  very  brief  sketch  he  has  omitted  all  mention  of  a 
host  of  evergreens,  conifers  and  others  that  crowd  the  catalogues  and  nurseries,  which 
require  volumes  for  their  description,  and  which  deserve,  for  their  merits,  the  commenda- 
tions that  have  been  bestowed  upon  them.  Many  of  these  are  shrubs,  and  though  very 
appropriate  for  the  lawn  and  even  for  the  garden,  as  some  of  these  may  be,  especially  the 
new  class  of  Retinisporas,  Biotas,  Junipers  and  many  others,  your  queries  were  particu- 
larly launched  at  trees,  and  those  adapted  for  planting  on  the  road  sides. 

The  consideration  of  all  others,  the  possible  and  the  impossible,  may,  therefore,  well 
be  handed  over  to  the  discussions  that  will  naturally  follow  the  reading  of  this  paper, 
and  be  carried  on  by  your  very  intelligent  fellow-members,  who  are  doubtless  a  u  fait  in 
such  matters. 

This  brief  analysis  of  the  class  of  evergreens  thus  presented  to  you  gives  but  a  few 
trees  that  can  be  heartily  recommended,  but  that  small  selection  may  be  double-starred,  as 
we  say  in  pomological  lists. 

Let  us  now  turn,  in  this  very  hasty  sketch,  to  the  deciduous  trees,  which  are  crowding 
around  for  notice,  and  it  is  feared  your  patience  will  yield  to  the  strain  upon  it,  and, 
therefore  the  pen  must  be  started  on  a  double-quick  to  accomplish  the  march  through  the  dense 
sylva  before  us,  touching  only  upon  those  of  the  most  hardy  and  most  valuable  characters 
for  the  purposes  indicated  in  your  query  of  what  to  plant,  and  leaving  entirely  out  of  sight 
the   corollary  suggested  respecting  the  benefits  of  such  planting,  supposing  them  to  be 


self-apparent. 


Deciduous  Trees. 


Poplars. — Among  the  most  hardy  and  the  most  rapidly  growing  trees  are  the  pop- 
lars and  willows,  all  of  which  may  be  multiplied  by  cuttings  that  anybody  can  prepare 
and  plant.  The  native  cottonwood  is  one  of  the  largest,  and  will  very  quickly  produce  a 
shaded  avenue.  In  some  situations  it  may  prove  desirable.  Of  this  tree  the  species 
Populus  Canadensis  will  be  perfectly  hardy. 
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Populus  graiididentata,  the  Michigan  poplar,  grows  rapidly  and  makes  a  due  shade, 
blooms  very  early  and  holds  its  leaves  of  dark  green  until  late  in  the  autumn.  It  is 
objected  to  this  and  all  the  aspen  tribe,  next  to  be  mentioned,  that  they  sucker  profusely, 
and  are  thus  unsuitable  for  planting  on  the  lawn,  near  a  garden,  or  on  the  roadside  next  to 
cultivated  lands. 

The  Abele,  or  silver  poplar,  the  Populus  alba  of  Europe,  with  its  many  garden 
varieties,  are  much  admired  on  account  of  their  green  and  white  foliage.  They  grow 
very  fast  and  make  a  good  shade.  They  attain  a  large  size  very  soon,  and,  for  certain 
purposes  in  the  arts,  where  soft  wood  is  needed,  the  timber  has  its  value.  The  trees  will 
endure  any  amount  of  abuse,  and  are  therefore  adapted  for  planting  in  school  lots  and 
other  public  places. 

The  quaking  aspen,  Populus  tremuloides,  is  a  hardy  northern  plant,  and  forms  a 
small  or  middle-sized  tree,  with  little  claim  upon  our  attention.  It  must  be  familiar  to 
you  in  every  part  of  the  Dominion.  Scarcely  worthy  of  cultivation  for  our  purpose,  and 
yet  in  low   grounds  it  might  be  adapted  for  a  street  tree. 

The  Canada  balsam,  Populus  balsamifera,  is  one  of  the  hardiest  of  the  tribe,  growing 
in  the  extreme  north,  and  everywhere  within  your  borders.  Like  all  its  fellows,  it  is 
readily  propagated  by  cuttings,  and  has  thus  been  disseminated  to  a  considerable  extent 
southward.  It  cannot  be  admired,  however,  for  any  special  grace  or  charm,  beyond  its 
hardiness,  facility  of  propagation,  and  that  it  is  a  tree.  In  the  valleys  of  the  Rocky 
Mountains  this  species  is  represented  by  the  willow-leafed  balsam,  the  P.  angustifolia, 
(James). 

The  Lombardy  poplar,  introduced  from  Europe,  has  been  widely  planted  in  America, 
and  for  a  street  tree  it  has  some  merit  in  its  tall  strict  habit,  so  that  it  does  not  offend 
the  road  master  by  its  shade.  Though  a  striking  object  in  the  landscape,  whether  in 
formal  rows  of  avenues,  or  as  the  spring  centre  of  a  group,  it  is  not  a  favourite  when 
largely  planted,  but  is  interesting  botanically  and  horticulturally,  and  perhaps  historically 
and  mythologically  also.  Though  long  considered  a  species  and  called  Populus  dilatata, 
it  is  now  believed  to  be  only  a  sport,  of  peculiarly  erect  form,  from  the  Poptdus  nigra 
of  Europe.  In  a  horticultural  aspect  this  tree  is  very  interesting  as  bringing  evidence 
of  the  possibility  of  multiplying  plants  indefinitely  by  cuttings,  for  this  was  common  in 
Italy  before  the  days  of  Ovid,  the  Latin  poet,  and  it  still  prevails  in  all  that  region  as 
the  favourite  avenue  tree.  Botanically  it  is  the  staminate  form,  the  male  of  a  dioecious 
plant,  and  has  never  been  known  to  seed.  Mythologically  Ovid  makes  it  the  memorial 
of  the  unwise  and  unfortunate  Phaeton,  whose  ambition  exceeded  his  skill  and  ability 
to  drive  old  Phoebus'  chariot  of  the  sun,  and  whose  temerity  was  punished  by  Jupiter's 
thunderbolts,  that  hurled  him  headlong  into  the  river  Po,  beside  which  he  was  allowed  to 
rise  as  the  poplar  of  Lombardy. 

Maples. — The  maples  are  all  of  them  worthy  of  more  consideration  for  our  purpose. 
On  low  grounds,  and  beside  water-courses  particularly,  the  common  silver  maple,  Acer  dasy- 
carpnm,  may  be  recommended,  especially  for  its  thriftiness,  its  rapid  growth,  and  broad 
shade  ;  though  not  so  fine  a  tree  as  some  of  its  family,  the  qualities  above  named,  and  its 
cheapness,  ever  make  it  a  favourite. 

The  red  or  scarlet  maple,  Acer  rubrum,  like  the  above  is  also  called  soft  maple.  This 
tree  is  very  ornamental  both  in  spring  and  fall,  on  account  of  its  brilliant  colour  of 
flower,  seed,  and  autumnal  foliage.  The  wood  of  old  trees  often  furnishes  the  curled 
and  bird's-eye  maple.  This  tree  is  well  adapted  by  its  size  for  the  street  and  for  the  road- 
way, but  k  is  beautiful  in  the  lawn  also. 

Another  maple,  very  common  in  the  Western  States,  and  extending  far  to  the  north- 
ward, is  the  box-elder,  or  ash-leaved  maple,  the  Acer  Negundo,  of  which  there  are  two 
forms  ;  that  of  the  Ohio  River  has  bright  green  bark  on  the  young  twigs,  while  the 
northwestern  form  has  the  shoots  of  a  purple  hue  and  covered  with  a  thick  white  bloom. 
The  latter  box-elder  is  much  the  better  tree,  and  quite  a  favourite  on  account  of  its 
hardiness  and  rapid  growth.  For  street  trees  it  is  commendable,  for  road  sides  it  will 
serve  a  good  purpose,  but  its  timber  has  comparatively  little  value.  It  is  dioecious,  and 
the  female  tree  has  the  better  habit,  being  more  snug  and  compact,  and  therefore  to  be 
preferred  for  planting. 
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The  sugar  maples  are  the  best  of  this  group,  making  majestic  trees  of  great  beauty, 
and  putting  on,  in  the  autumn,  the  most  gorgeous  colouring.  The  rock  maple,  Acer 
Saccharinum,  is  so  familiar  as  the  tree  of  the  "  sugar  bush"  (or  "camp"  on  our  side),  that 
it  need  only  to  be  named,  as  its  value  is  duly  appreciated.  There  is  another  tree,  how- 
ever, and  recognized  as  a  different  species,  which  must  be  noted,  the  black  sugar  tree,  the 
Acer  Nigrum,  which  is  not  so  prevalent  in  the  Eastern  States  nor  in  Canada  as  in  the 
valley  of  the  Ohio.  This  is  noted  for  its  broader  foliage,  and  it  usually  has  a  more 
majestic  form  in  the  forest.     The  timber  of  both  trees  is  equally  valuable. 

With  such  a  wealth  of  maples  it  is  hardly  worth  while  to  import  the  European 
forms. 

Elms. — Elms  will,  of  course,  assert  their  claims  upon  our  attention,  and  indeed  they  are 
worthy  of  a  place  in  the  grand  avenue,  as  well  as  in  the  extended  sweeps  of  the  park  and 
lawn.  For  this  purpose  the  American  white  elm,  Ulmus  Americana,  has  the  highest  claim, 
though  perhaps  it  is  too  large  and  wide-spreading  at  maturity  for  a  road-side  tree,  except 
as  an  occasional  object,  serving  thus  as  a  landmark.  This  tree,  however,  varies  wonder- 
fully in  its  habit  ;  it  was  a  great  favourite  with  Michaux,  who  introduced  it  to  his  fellow- 
countrymen  of  France,  as  the  "most  magnificent  vegetable  in  America." 

The  red  elm,  Ulmus  fulva,  is  not  so  noble  and  wide-spreading  an  object,  but  on  that 
very  account  it  is  better  suited  to  our  purpose.  It  grows  rapidly  and  furnishes  a  more 
valuable  timber,  which  is  more  durable  also,  and  much  used  for  railway  sleepers. 

The  rock  elm,  cork  elm  or  hickory  elm,  Ulmus  racemosa,  is  perhaps  more  beautiful  as 
a  tree  than  either  of  those  named.  It  is  also  capable  of  yielding  timber  of  great  value 
and  both  of  the  last  two  are  worthy  of  a  prominent  place  in  our  timber  plantations. 
They  are  both,  presumably,  in  your  native  forests. 

You,  Mr.  President,  and  some  of  your  compatriots,  will  desire  to  plant  the  elms  of 
Europe.  Do  so,  by  all  means,  as  pleasant  mementos.  The  common  form  of  Ulmus 
campestris,  long  ago  brought  over  to  Boston  Common,  is  perhaps  better  adapted  to  the 
road-side  than  any  of  our  American  species  just  now  presented.  The  garden  varieties  of 
the  European  species  have  no  especial  merit  or  adaptation  to  the  road  side,  but  may  be 
introduced  into  your  parks. 

Oaks. — The  oaks  of  our  country  are  quite  varied,  and  have  been  too  much  overlooked 
by  tree-planters,  and  yet  wherever  they  have  been  introduced  into  village  streets  they  have 
given  great  satisfaction.  The  European,  particularly  the  Quercus  robur,  pedtmctdata, 
succeeds  admirably  in  the  temperate  latitudes  of  our  land. 

The  Holm-oak,  Quercus  ilex,  of  Europe,  and  grown  in  the  south  of  England  for  its 
evergreen  leaves,  has  not  succeeded  here  and  would  not  be  likely  to  endure  your  winters. 
But  you  have  a  wealth  of  natives  that  are  well  worthy  of  your  care,  and  it  is  to  be  hoped 
they  will  be  extensively  propagated  and  planted. 

Among  these  the  white  oak,  Quercus  alba,  the  yellow  oak,  Quercus  castanea,  the 
swamp  white  oak,  Quercus  prinos  palustris,  and  the  burr  oak,  Quercus  Macrocarpa,  all 
furnish  white  oak  lumber,  and  all  are  worthy  of  trial,  first  in  your  parks  and  lawns,  per- 
haps also  on  the  road-sides,  and,  if  successful,  largely  in  your  forests. 

While  upon  the  oaks,  let  the  opportunity  be  improved  to  urge  you  to  adopt  the  old 
German  custom  of  gathering  acorns  year  by  year,  or  whenever  there  is  a  crop.  If  not 
convenient  to  grow  them  in  nurseries  for  future  planting,  still  save  the  acorns  and  plant 
them  anywhere  in  the  woods.  They  need  to  be  put  into  the  ground  at  once,  quite 
shallow,  and  they  vegetate  and  continue  to  struggle  on,  even  in  the  shade  of  other  trees 
for  an  indefinite  period,  until  at  length,  when  the  original  forest  is  removed,  they  are 
ready  to  spring  up,  and  soon  make  a  valuable  succession  of  woodland. 

The  red  oaks  constitute  another  class,  characterized  by  the  pointed  lobes  of  the 
leaves,  terminating  in  a  bristle,  and  some  with  entire  leaves,  but  all  furnish  an  inferior 
kind    of  lumber. 

Some  of  these  are  remarkable  for  their  beautiful  forms  when  grown  singly,  and  for 
their  exquisite  colouring  in  the  autumn.  On  this  account  the  scarlet  oak,  Quercus 
coccinnea,  and  the  pin-oak,  Quercus  palustris,  are  specially  note-worthy,  ay,  and  place- 
worthy  too,  by  whomsoever  has  a  vacant  space  on  his  grounds  where  he  may  desire  to  place 
a  beautiful  object.     The  former  prefers  a  dry,  the  latter  a  damp,  situation,  and  both  may 
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be  planted  on  the  road  side  with  a  certainty  that  in  a  few  years  they  will  furnish  a  most 
gorgeous  fringing  to  the  highway  during  an  autumnal  drive  ;  after  the  frosts  have  des- 
troyed all  your  flowering  plants  the  parterre  in  all  its  brilliancy  will  be  replaced  by  these 
lovely  oaks. 

Ash. — The  ash  trees  should  not  be  ignored  even  in  this  hasty  glance  at  our  arboreal 
wealth.  Here,  again,  the  American  trees  will  be  found  superior  to  the  foreign.  The 
white  ash,  Fraxinus  Americana,  is  pre-eminent,  though  it  may  become  at  last  too  large 
for  the  road ;  still  it  should  be  planted,  and  then  its  valuable  timber  is  available  at  any 
age,  and  trees  grown  thus  exposed  to  the  air  furnish  the  very  best  lumber. 

The  green  ash,  Fraxinus  viridis,  on  account  of  its  smaller  size  aud  its  clean,  bright, 
shining  and  dark  green  leaves,  will  be  a  better  subject  for  road-side  planting.  This  tree 
is  of  rapid  growth  when  young,  is  very  hardy,  being  found  far  out  on  the  exposed 
prairies  of  the  northwestern  plains,  the  outside  tree,  and  one  of  the  first  to  contend  with 
the  grasses  for  a  sylvan  supremacy  ;  it  may  be  safely  recommended  for  your  road  and 
village  planting. 

Birch. — Your  own  native  birches,  and  those  introduced  from  Europe,  should  have 
their  place  secured  to  them  on  the  road-side,  where  they  will  lend  a  charm  by  their  grace- 
ful forms  and  peculiar  spray  and  foliage. 

Beech. — Of  the  glorious  beech,  Fagus  ferrugiw.a,  not  a  word  has  been  said.  The 
"  wide-spreading,"  so  well  named  by  Virgil  in  his  opening  line,  describing  the  shady  retreat 
of  Tityrus,  gives  this  tree  a  classical  and  a  very  attractive  appearance  wherever  this  char- 
acter may  be  developed,  but  the  broad  sweep  of  the  park  is  much  better  suited  to  its  style 
than  the  narrow  limits  of  the  road  side. 

In  European  forests  the  beech,  Fagus  sylvatica,  is  largely  cultivated,  particularly  on 
the  lower  lands  devoted  to  forestry,  and  it  is  often  introduced  into  oak  plantations  for 
the  sake  of  filling  up  the  interspaces,  and  thus  forcing  the  oaks  to  produce  tall  shafts. 

Two  other  trees  have  been  jotted  down  upon  the  paper  before  me,  as  too  valuable  to 
be  overlooked  or  omitted,  and  yet  they  have  not  been  brought  to  the  front,  because  of 
some  uncertainty  respecting  their  adaptation  to  your  conditions.  They  represent  two 
families  which  have  not  been  included  in  the  catalogue  already  given. 

Cherry. — The  roses  may  be  now  placed  before  you  in  the  person  of  the  wild  black 
cherry,  Primus  Serotina,  a  rapidly  growing  tree,  probably  hardy  enough,  which  cannot  fail 
to  give  you  pleasure  by  its  graceful  form,  its  light  and  open  foliage,  its  racemes  of  white 
flowers  followed  by  abundant  fruit  for  the  birds.  This  tree  would  be  very  appropriate 
on  gravels,  if  planted  by  the  sides  of  your  highways.  The  timber  of  this  species  has  great 
value,  and  is  highly  prized  for  the  inside  finish  of  houses  and  for  flooring,  and  is  much 
more  agreeable  in  its  hue  than  the  sombre  walnut  so  universally  employed  for  our 
furniture. 

Magnolia. — The  magnolias  may  be  represented  among  you  by  the  tulip  tree,  the 
white-wood  of  some  parts  of  our  country,  and  also,  unfortunately,  sometimes  called  poplar. 
The  Liriodendron  tulipifera  is  a  magnificent  tree  of  the  largest  size  in  its  native  forests. 
When  standing  alone  or  in  avenues  it  rises  majestically  and  clothes  itself  with  abundant 
branches  that  are  disposed  in  a  regular  conical  form,  and  in  early  summer,  after  the  broad 
and  showy  foliage  is  well  developed,  the  points  of  twigs  are  bedecked  with  the  large, 
bright  coloured,  tulip-shaped  flowers,  that  make  a  grand  show.  Especially  adapted  for  a 
lawn  or  for  avenues,  the  tulip-tree  is  also  well  suited  to  the  road  side. 

Walnuts  and  hickories  have  been  purposely  omitted  because  of  their  ill-adaptation 
to  the  purpose  in  view.  In  their  proper  place  they  are  exceedingly  valuable — so  of  many 
other  trees  of  our  own  and  other  lands — which  would  require  too  much  space,  and  their 
recital  would  try  your  patience,  if,  indeed,  that  has  not  already  been  exhausted. 


APPLES— SUMMER  VARIETIES. 

Read  at  the    Winter  Meeting  by  P.  G.  Dempsey,  Albury,  P.  E.    County. 
Early  Harvest. — Tree  grows  slowly.     When  given  good  garden  culture,  on  a  loamy 


soil,  it  will  produce  good  crops  of  flat,  yellow,  acid  apples,  full  medium  size.  It  is  one  of 
the  best  amateur  varieties. 

Red  Astrachan. — Tree,  a  strong,  good  grower  on  almost  any  soil.  Fruit,  large  ; 
colour,  green,  covered  with  red  ;  very  pretty  ;  too  acid  for  dessert ;  best  of  its  season  for 
market. 

Benoni.— A  good  medium  sized  striped  apple  ;  succeeds  in  almost  every  soil.  Good 
for  amateur  culture. 

Primate. — A  very  good  early  amateur  variety.  Tree,  apparently  hardy  ;  good  grow- 
ers ;  fruit  full  medium  size  ;  slightly  conic  in  form  ;  colour  yellow,  with  a  slight  brown 
blush  on  the  exposed  side. 

Colvert. — Tree,  a  good  grower  ;  perfectly  hardy  ;  succeeds  in  almost  every  soil.  Fruit,, 
large ;  liable  to  be  blown  off  if  left  to  mature  on  the  tree. 

Duchess  of  Oldenburg. — Tree,  a  good  grower  ;  succeeds  in  almost  every  soil.  Fruit, 
one  of  the  best  of  its  season  for  marketing,  on  account  of  its  attractive  appearance. 

Gravenstein. — Tree,  tender,  except  when  grown  on  a  well-drained  gravel  or  sandy 
soil.     Fruit,  one  of  the  best  for  amateur  or  market. 

St.  Lawrence. — Tree,  always  healthy  ;  very  rapid  in  growth  ;  produces  an  abundant 
crop  each  alternate  year  of  large,  conic,  striped  apples,  that  will  attract  the  attention  of 
any  one  passing  it  when  on  the  fruit  stand. 

Fameuse. — Tree,  always  good  in  every  variety  of  soil  in  which  I  have  ever  seen  it 
growing.  It  makes  one  of  the  best  stocks  to  graft  tender  varieties  on.  Fruit,  very  attrac- 
tive when  fair,  but  liable  to  spot  in  almost  every  variety  of  soil.  Where  it  can  be  well 
grown  it  is  one  of  the  best  for  amateur  or  market. 

Beauty  of  Kent.— Tree,  rapid  in  growth  ;  does  well  in  every  soil  where  I  have  had 
the  privilege  of  seeing  it ;  produces  large  crops  of  enormously  large  apples.  Colour,  yel- 
low, striped  with  red ;  one  of  the  best  for  cooking  and  market.  This  variety  has  been 
overlooked. 

Norton's  Melon. — Tree,  a  slow  grower,  but  seems  to  succeed  in  every  place  in  which 
I  have  seen  it.  Fruit,  good  size  ;  very  attractive  in  colour  and  form.  Any  person  once 
getting  them  is  sure  to  want  them  again.  John  P.  Williams,  Esq.,  of  Bloomfield,  writes 
me  that  he  intended  to  top-graft  all  of  his  Fameuse  with  this  variety. 

Fallawater. — Tree,  a  good,  strong  grower  ;  always  appears  healthy.  Productive  of 
large  green-coloured  fruit,  with  a  beautiful  brown  cheek. 

Baldwin. — Tree,  very  tender ;  will  only  succeed  in  some  few  favoured  spots.  It 
must  have  a  dry,  light  soil,  and  then  it  is  better  top-grafted  on  varieties  that  are  more 
hardy  ;  it  is  one  of  the  best  for  market. 

Hubardson's  Non-such. — Tree,  a  good  grower,  and  appears  to  be  hardy.  Fruit, 
resembles  Ribston  Pippin  so  much  that  we  often  find  it  competing  in  that  class  at  our 
county  exhibitions.  I  have  seen  only  one  plate  of  Ribstons  in  their  class  at  a  large  exhi- 
bition and  they  got  no  prize. 

King  of  Tompkins  County. — Tree,  a  good  grower ;  form,  spreading  and  irregular, 
sometimes  one-sided.  Fruit,  one  of  the  best  and  most  attractive  of  any  of  our  winter 
apples,  but  in  some  localities  I  have  seen  it  grown  for  years  and  not  produce  one  specimen. 
It  is  very  shy.  I  have  experimented  some  with  this  variety.  I  grafted  it  in  the  top  of 
another  variety,  having  the  two  with  branches  mixed.  In  that  tree  it  has  fruited  well  for 
four  successive  years.  Would  it  not  be  improved  by  planting  in  alternate  rows  with  varie- 
ties that  bloom  at  the  same  time  1 

Northern  Spy. — Tree,  tender.  The  trunk  of  the  tree  often  cracks  in  the  bark,  and 
cankers.  Frequently  fails  after  producing  two  or  three  crops.  Fruit,  very  fine  in  some 
localities,  but  I  have  seen  in  an  orchard  more  culls  than  perfect  specimens ;  often  only  fit 
for  cider. 

Rhode  Island  Greening. — Tree,  a  good  grower  ;  not  always  hardy  ;  should  have  a 
well  drained,  light  soil.  In  suitable  soil  and  in  favoured  locality,  it  is  one  of  the  best  for 
market. 

Golden  Russet — Is  one  of  the  best  and  most  hardy  trees  we  have.  Succeeds  in 
almost  any  soil,  but  only  productive  in  favoured  spots  or  localities,  otherwise  very  shy. 

Westfield  Seek-no-Further. — Tree,  not  very  rapid  in  growth,  but  fair.     Will  succeed 
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in  most  localities.     Fruit  always  fair  and  attractive.     John  Graham,  Esq    of  Walbrid., 
places  this  variety  at  the  head  of  the  list  for  market  or  amateur  *'       WalbndSc> 

^SEiSX^l""*  WhCre  a"  ^  *""  ~  *■«■  «f  ^variety 
Bailey's  Sweet.— Tree  grows  well  until  it  commences  to  produce  fruit   then  it  should 

eXr^sXr 1,ke  an  other  varieties  that  b-  -£  **  SMr^s! 

S!£      T  ,       ,rl     u    70UW   rec°mmend   Pities   to  try   this   variety 

3nW&  W  J  »ome  localities  the  fruit  is  small  and  almost  worthless.     Mr   R  H 

I  would  recommend  parties  to  try  all  of  the  new  varieties  that  are  bein.  introduced 
.some  of  which,  no  doubt,  will  supersede  some  that  T  have  placed  on  this  list  °  mtr0dUCed' 

FOREST  TREE  SEEDS  AND  SEEDLINGS. 
Head  at  tlie    Winter  Meeting  by  B.  Gott,  Arkona,  Ont. 
Gentlemen  of  the  Fruit  Growers'  Association  of  Ontario  .•— 
in.  JtXasQwithtIn"c1,1  satisfaction  that  I  learned,  a  short  time  ago,  in  a  report  of  a  Meet- 

chlnlth'  C1  yf  Wm/n  lmp0rtaUt  City°f  this  PrOTince-  ^it  notice  was  giv^n  to 
thange  the  name  of  your  Association  from  the  one  by  which  it  has  been  Ion.  and  favour 

fnfL  T'  '"I  Tthet0ntari°  *»*  lowing  a  J  Forestry  AssociZn^  llherXre" 
ZtwTt  toebeSa^e°i  J.^*1011  W ith0ut  ^  furtherapol'ogy  than  this,  that  I firm  y 
1  6  .!      T  ,    s"bJftct1of  immense  importance  to  us  and  the  people  of  this  country  ai 

tf  •„  ,Ty  eal0WedJt°  stete- "°wever,  in  the  beginning,  that  I  do  not  intend  to 
deal  with  th,s  complex  and  tedious  subject  in  minuti*,  but  rather  hnrriedly  .lance  at  some 
few  o  the  more  practica  aspects  of  it  for  our  mutual  edification  and  instlctTon  The 
extent  and  varied  character  of  the  subject,  you  will  readily  see,  will  at  once  forbid  detail 
in  the  prescribed  limits  of  these  papers,  which  are  intended  merely  to  be  brief  and  su* 

n?b  e'Dr  ToTT  W  T"  fo^  &  ^7  debt  °f  ^^  *°  ^fatigtbfeZ 
noble  Dr.  John  A.    Warder,   of  Ohio,   for  the  friendly  and  patriotic  spirit  which   has 

prompted  the  masterly  and  excellent  paper  on   Forestry,  which  has  just  been  read  in  ou 

hearing  by  our  President.     Probably  no   nation   with   whose   work     we  are  at  present 

neonleam  trXPended  ?  ^  S°M  ?T*  °r  S°  mUch  °£  the  brain  and  muscle  fo  Jcetf  her 
people  in  the  investigation  and  pract.cal  working  of  interests  connected  with  her  national 
forestry,  as  have  the  people  of  the  United  States.  In  witness  of  this  I  would  merely 
refer  you  to  the  late  elaborate  and  interesting  merely 

Report  upon  Forestry. 

of  650  pages,  issued  in  the  year  1878,  by  the  Department  of  Agriculture,  at  Wash- 
ington, and  edited  by  the  Commissioner,  Franklin  B.  Hough,  of  New  York  Tht 
report  is^an  everlasting  boon  to  their  people,  and  a  monumental  credit  to  the  Govern- 
ment which  caused  it  to  be  issued  and  distributed  among  a  rising  people  "un  o 
forestrvlo  o»7  r  We,^heed-".in  th<f  ""^  The  ^°nship  and  Influence  or 
2  *°  °tU'  "a  T  frmt  gr°W,ng  and  our  al1  important  agricultural  interests,  are 
doubtless  mt.mate  and  very  precious,  and  are  being  daily  scientifically  and  practically 
demonstrated,  and  better  understood.  It  is  now  easily  conceded  among  cultivators,  that 
m  the  neighbourhood  of  only  small  blocks  of  forestry  the  fruit  growers  chances  of  sue 
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-cess  are  comparatively  certain  and  greatly  improved ;  also  that  climatic  aerial  changes  are 
less  disastrous,  the  force  of  winds  greatly  modified,  and  the  effects  of  intense  heat  or 
cold  considerably  and  sensibly  softened.  The  most  regular  and  best  possible  amount  of 
rainfall  is  best  secured  in  such  choice  spots,  these  brightening  to  the  largest  possible  ex- 
tent the  prospects  of  the  patient  fruit  grower,  and  the  laborious  and  painstaking  agricul- 
turist. Who  will  now  plant  an  orchard  or  a  vineyard  without  first  pausing  to  secure  a 
screen  or  shelter  belt  for  his  plantation  ?  If  these  things  are  found  to  be  so  in  the  ex- 
perience of  men,  with  what  scrupulous  care  and  patriotic  interest  should  we  be  found 
guarding  our  natural  forests  from  destruction  and  death,  and  how  intensely  important 
should  we  regard  any  information  relating  to  the  propagation,  renewal  or  preservation  of 
forest  growth.  That  the  earth  is  so  generally  and  so  plentifully  supplied  in  its  utmost 
extent  and  its  every  recess  with  a  profuse  forest  growth,  for  usefulness  and  beauty,  is  un- 
doubtedly one  of  the  richest  of  Divine  legacies  to  ungrateful  mankind.  Conceive,  if  you 
please,  the  idea  of  a  habitable  world  of  the  nature  and  dimensions  of  our  earth,  that  is 
but  a  vast  treeless  plain.  How  utterly  repulsive  and  forbidding  !  How  devoid  of  grace- 
fulness and  beauty  !  How  comfortless  and  wearying !  and  how  totally  unfit  is  such  an 
earth  as  the  residence  of  creatures  such  as  we  are. 

On  the  contrary,  how  different  is  the  scenery  that  greets  us  all  around,  as  though  the 
great  Creator  of  all  things  had  amply  foreseen  our  greatest  needs.  Every  country  and 
island  of  which  we  have  definite  knowledge,  if  we  except  merely  the  great  sandy  plain 
in  the  centre  of  the  "Dark  Continent,"  and  not  inhabited  by  man,  is  more  or  less  profusely 
-covered  by  a  rich  and  luxurious  growth  of  natural  forestry,  just  suited  to  the  conditions 
of  climate  and  soil,  and  to  the  urgent  demands  of  the  inhabitants  frequenting  those 
climates.  How  admirably  is  the  earth  furnished  as  the  habitation  of  man  !  Perhaps  no 
country  in  any  climate  on  the  broad  surface  of  this  beautiful  earth  has  a  native  forest 
growth  at  once  so  extensive,  so  varied,  so  grand  and  so  useful  for  the  various  and  urgent 
needs  of  man,  as  on  the  extensive  and  inviting  continent  of  America  or  the  new  world. 
-Ontario,  and  even  the  whole 

Dominion  of  Canada, 

very  largely  shares  in  the  inherited  wealth  of  these  primeval  and  majestic  forests.  This 
is  a  coveted  wealth  that  European  countries  wistfully  look  to  in  vain,  and  which  they 
would  doubtless  prize  even  above  the  inexhaustible  wealth  of  their  fathomless  mines. 
Yet,  with  what  unexampled  recklessness  and  slaughter,  are  we,  as  a  people,  treating  those 
noble  relics  of  the  olden  times  that  we  never  can  replace.  How  inconsiderately  are  they 
fired  and  felled,  and  otherwise  villanously  destroyed.  What  sad  and  merciless  havoc  is 
annually  made  upon  them  for  the  base  and  meagre  considerations  of  the  present  hour  ! 
How  far  from  our  serious  thoughts  of  the  future  are  the  considerations  of  preservation, 
economical  use,  culture  and  propagation  as  applied  to  our  forests  !  Even  now  in  many 
open  and  wide  sections  of  this  fair  and  promising  country  the  landscape  is  fast  becoming 
stripped  and  treeless,  and  affording  but  little  beauty  to  the  eye  or  comfort  to  the  home. 
The  parching  drouths  of  summer  scorch  the  sparse  vegetation,  and  the  merciless,  fierce  and 
piercing  winds  of  winter  sweep  perishingly  over  those  denuded  spots. 

The  serious  consideration  of  this  whole  subject  is  to  us,  as  well  as  to  others,  a  matter 
of  immense  importance,  and  very  soon  we  shall  find  ourselves  compelled  by  merest  need,  to 
entertain  it  in  detail.  If  something  is  not  speedily  and  effectually  done  in  the  interests  of 
our  forests  either  in  the  shape  of  preservation  or  propagation  and  culture,  we  shall,  before 
many  years  have  swept  their  onward  course  over  us,  find  ourselves  compelled  to  forever 
inhabit 

A  Dismal  Treeless  Waste, 

and  an  unfruitful  region.  But  to  come  closer  and  more  immediately  to  the  subject  matter 
of  my  caption,  allow  me  to  remark,  that  by  the  words  "  Tree  Seeds,"  I  may  also  under- 
stand slips  or  cuttings  used  for  purposes  of  propagation,  as  well  as  seeds  properly  con- 
taining the  vital  principle  of  vegetable  action  and  growth.  This  you  will  at  once  clearly 
discern  will  open  to  us   an  immense  and  interesting  field  of  investigation  and  inquiry, 
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that,  treated  in  detail,  would  far  outstrip  the  narrow  limits  of  our  present  prescribed 
plan.  We  shall  therefore,  as  we  have  before  said,  strive  to  be  rather  suggestive  than 
profuse.  The  seeds  of  forest  trees,  although  in  many  cases  very  inconspicuous  and  appar- 
ently unimportant,  are  nevertheless  the  ostensible  and  positive  receptacles  of  tree 
life,  and  for  their  perfection  and  development  the  parent  tree  lives  and  blooms  and  dies. 
We  must  therefore  regard  the  seeds  as  of  the  very  first  importance  in  the  history  of  tree 
life,  and  as  containing  in  themselves,  in  embryo,  the  essential  parts  of  the  future  plant,  ex- 
:tctly  resembling  in  all  essential  respects  those  of  the  parent.  Their  nature  and  capabili- 
ties must  be  carefully  studied,  and  in  the  management  of  them  whatever  would  injure  or 
destroy  their  vitality  must  be  positively  avoided,  and  whatever  conditions  will  most 
readily  and  surely  hasten  and  ensure  their  progress  and  development  in  life  must  be- 
assiduously  maintained.  The  seeds  of  different  trees  mature  at  different  seasons  of  the 
year,  when  they  must  be  immediately  gathered. 

This  is  done  largely  by  persons  well  acquainted  with  the  forests  and  who  give  much  of 
their  time  and  attention  to  them.  It  is  therefore  required  of  the  forester,  that  he  be  a 
man  of  extensive  and  accurate  knowledge,  of  large  and  well  developed  experience  in  the 
proper  management  of  tree  seeds,  and  that  he  maintain  a  sharp  lookout  for  them  at  their 
natural  time  of  dropping.  Some  tree  seeds  are  very  relishable  and  valuable  as  food  to 
man,  and  also  to  many  of  the  lower  animals,  birds,  etc.,  and  unless  die  forester  maintains 
a  constant  and  sharp  look  out  for  them,  and  is  wide  awake  in  his  business,  he  will  find  to 
his  disappointment  that  his  chances  are  merely  second-rate.  Again,  most  tree  seeds  are 
found  to  germinate  best  immediately  after  maturity  if  properly  disposed  of  in  their  homes 
in  the  earth.  If  this  point  is  neglected  and  their  coverings  are  suffered  to  become  dry 
and  hard,  and  their  vitality  impaired,  their  germination  is  sometimes  prolonged  and  some- 
times destroyed  altogether.  In  the  orders  Aceracece,  Ulmacece,  etc.,  the  seeds  ripen  in  very 
early  summer,  and  require  immediate  attention,  and,  as  a  rule,  their  seeds  do  the  best  if 
disposed  of  at  once  in  the  seed  bed.  The  particulars  relating  to  the  keeping  of  the  tree  seeds- 
are  not  generally  well  defined  or  understood.  It  is,  however,  evident  that  different  seeds 
require  different  treatment,  and  the  practice  is  frequently  attended  with  considerable  risk 
and  danger  to  the  life  of  the  seeds.  Large  and  correct  experience  is  required  to  superin- 
tend this  department,  and  nothing  else  can  be  well  substituted  for  it.  In  a  general  way 
most  of  our  hardy  forest  tree  seeds  are  best  preserved  for  short  times  in  moderately  fine 
sand,  either  dry  or  moist,  in  some  cases  one  and  in  some  cases  the  other,  and  out  of  the  way 
of  frost.  This  sand  is  to  protect  them  from  the  disastrous  effects  of  the  atmosphere 
when  allowed  free  access  to  them,  as  they  are  not  at  home  in  the  air  but  rather  in  the 
earth.  Although  it  is  a  good  rule  that  tree  seeds  should  be  sown  as  soon  as  possible  after 
maturity,  yet  it  is  sometimes  impracticable  to  do  so,  and  it  is  quite  possible  to  keep  them 
during  the  winter,  and  sometimes  even  for  longer  periods  of  time,  by  judicious  manage- 
ment in  preservation.  The  seeds  are  then  sown  as  early  in  the  spring  as  possible,  as  soon 
as  the  ground  will  permit  of  freedom  of  working  and  the  weather  has  a  promise  of  early 
growth.  The  ground  selected  for  the  purpose  should  be  high,  dry  and  thoroughly 
loosened  and  pulverized  by  frequent  and  deep  stirring.  If  poverty  of  nutriment  should 
be  suspected  in  the  soil  of  the  seed  bed  it  must  receive,  previous  to  seed  sowing,  heavy 
dressings  of  rich  fertilizers,  thoroughly  incorporated  with  it.  The  best  possible 
fertilizer  for  all  general  purposes  is  well  decomposed  and  thoroughly  mixed  barn-yard 
manure,  applied  to  the  surface  and  thoroughly  worked  and  mixed  up  into  the  soil,  so  that 
it  may  be  rich  and  well  stirred  to  the  depth  of  at  least  eighteen  inches  or  two  feet.  In 
our  experience  in  locations  for  tree  seeds,  we  have  found  a  regular  and  somewhat  steep 
northern  slope,  of  say  25  to  30  degrees  of  inclination,  to  be  a  very  favourable  and 
beneficial  exposure,  and  especially  so  if  moisture  is  pretty  liberally  and  naturally  provided 
there.  This  we  have  found  to  be  so  for  two  especial  reasons  :  first,  the  young  and 
tender  seedlings,  as  they  are  coming  up,  are  in  this  way  very  much  protected  from  the 
scorching  and  disastrous  influence  of  our  peculiar  and  intense  summer  sunshine ;  and, 
second,  in  our  region  of  country  the  most  of  those  exposures  are  found  to  possess  a  mild 
and  very  favourable  coolness  and  dampness  in  the  soil,  that  is  very  desirable,  especially  in 
the  intenseness  of  summer  drouth.  If  the  beds  are  to  be  made  on  a  small  scale,  they  may 
be   made  in  any  convenient  form,  and  of  sizes  to  suit  the  convenience  of  the  operator.. 
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The  seeds  may  then  be  carefully  and  thinly  deposited  in  the  well-prepared  earth,  and  in 
rows  twelve  or  eighteen  inches  apart,  or,  in  field  culture,  two  or  three  feet  apart,  and  at 
a  depth  proportionate  to  their  proper  dimensions.  After  sowing  and  thinly  covering 
the  seeds,  the  ground  should  be  thoroughly  rolled,  or  carefully  firmed  by  means  of  the 
spade  or  the  feet.  Without  any  delay  it  will  be  found  advantageous  as  near  as  possible 
to  imitate  nature  in  the  matter  of  shade  for  the  young  seedlings,  and  the  whole  surface  of 
the  seed  bed  may  at  once  be  shaded  or  protected  from  the  influence  of  the  sun.  This  is 
best  done  by  means  of  fresh  white  cedar  branches  laid  on  frame  work,  and  raised  some 
three  or  four  feet  above  the  surface  of  the  bed;  the  branches  placed  on  just  thick  enough  to 
admit  only  a  portion  of  the  radiant  light.  It  is  reported  to  be  very  interesting  and  in- 
structive to  witness  the  arrangements  for  shade  over  acres  and  acres  of  tree  seedlings  in 
the  grounds  of  one  of  the  largest  tree  seedling  growers  on  the  continent.  I  refer  just  now 
to  those  of  Messrs.  Robert  Douglass  &  Sons,  forest  tree  nurserymen,  Waukegan,  111., 
II.  S.  Their  annual  tree  seed  products  amount  to  millions  upon  millions,  and  are  liberally 
distributed  over  the  entire  country.  It  is  not  well  to  place  those  shades  too  high  above 
the  seed  beds,  neither  must  they  be  placed  too  low  to  ensure  complete  and  free  circulation 
of  fresh  air  and  to  facilitate  ready  weeding  and  culture  of  the  soil.  Protection  and  shade 
are  more  especially  necessary  in  the  case  of  evergreen  tree  and  shrub  seeds,  and  many 
others  are  greatly  benefited  by  it.  Birds  must  also  be  closely  watched,  as  they  are  very 
fond  of  tree  seeds,  and  especially  evergreens,  and  will  readily  dig  them  up  and  devour 
them,  and  if  neglected  all  will  be  frustrated.  Shading  greatly  helps  them  in  their 
thievish  work.  During  the  whole  time  of  the  active  growth  of  the  young  seedlings  the 
frequent  stirring  of  the  soil  must  not  be  neglected,  and  the  weeds  must  be  carefully  kept 
out,  and  in  spots  in  the  rows,  where  they  are  standing  too  thickly,  judicious  thinning 
would  be  a  great  advantage.  If  they  are  intended  to  remain  where  they  grew  during  the 
winter,  and  should  the  ground  contain  surface  moisture,  they  must  be  well  covered  down 
during  this  trying  season,  or  they  will  heave  out  and  be  left  high  and  dry  on  the  surface. 
It  is  not  well,  however,  to  leave  them  in  the  seed  bed  more  than  one,  or,  at  the  most,  two 
years,  as  their  top  roots  lengthen  and  they  are  injured  for  future  transplanting  thereby. 
They  will  be  ready  at  these  ages  if  growth  has  been  good,  and  satisfactory  for  permanent 
transplanting  in  nursery  rows,  three  feet  apart  and  two  or  more  feet  in  the  rows.  Here 
further  attention  to  pruning  and  culture  must  be  kept  up  for  a  period  of  from  two  to 
five  years,  as  the  case  may  be,  before  permanently  locating  them  in  their  final  homes. 
The  pruning  necessary  is  simply  the  encouragement  of  a  strong  stem  and  a  thrifty  leader, 
and  the  formation  of  a  good  head  according  to  the  known  habits  of  the  tree.  This 
pruning  must  be  attended  to  annually  as  the  circumstances  of  the  case  may  demand. 
Sometimes  frequent  or  annual  transplantings  are  resorted  to  among  nurserymen  for  the 
encouragement  of  an  abundance  of  small  fibrous  or  feeding  roots.  The  practice  is  a  very 
good  one,  and  such  trees  so  treated  are  usually  more  valuable,  and  finally  transplant  with 
the  greatest  ease  and  surety.  The  last  and  permanent  planting  may  be  done  either  in  the 
fall  or  spring  of  the  year,  and  on  ground  well  and  carefully  prepared  for  the  purpose. 
The  plan  of  the  planting  must  be  carefully  arranged  before  hand,  and  must  be  in 
accordance  with  the  purpose  which  the  trees  are  intended  to  serve,  either  for  lawn  decora- 
tion, fruitfulness,  shelter  or  wind-break,  or  for  extended  forest  culture  and  growth.  The 
best  results  in  transplanting  for  forest  tree  culture  and  growth  will  undoubtedly  be 
obtained  on  well  drained,  rich  and  thoroughly  cultivated  soil,  and  the  trees  set  at  a  dis- 
tance of  not  greater  than  four  feet  apart,  or  at  the  rate  of  2,700  trees  to  the  acre.  They 
may  be  here  still  thoroughly  cultivated,  either  by  hand  or  horse  power,  and  during  a 
period  of  time  until  they  perfectly  overshadow  the  whole  ground ;  moderate  pruning  may 
also  be  kept  up,  and  the  trees  will  make  a  most  surprising  and  satisfactory  growth.  In 
relation  to  the  question  of  sorts,  kinds,  or  varieties  of  trees  to  grow,  tastes,  requirements 
and  circumstances  greatly  differ,  but  a  sharp  and  intelligent  view  should  be  keenly  had  to 
ultimate  usefulness  and  profit.  For  these  purposes  nothing  can  be  better  than  our  native, 
common  Canadian  forest  trees,  either  for  usefulness  or  beauty,  though  many  admirable 
foreign  varieties  are  successfully  cultivated  among  us.  The  requirements  of  the  cultivator 
once  ascertained,  the  sorts  of  tree  to  gratify  them  are  almost  endless.  I  am  afraid,  how- 
ever, that  I  am  already  greatly  over-stepping  the  limited  bounds  assigned  me  in  this  paper 
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as  my  subject  is  now  no  longer  seeds  and  seedlings,  but  trees  of  magnificent  proportions,  of 
stateliness  and  beauty.  As  will  at  once  be  perceived,  I  have  not  so  much  as  glanced  at 
the  philosophical  or  scientific  aspects  of  the  subject,  as  these  were  beyond  my  control, 
but  have  contented  myself  with  a  simple  practical  statement  of  the  question.  The  im- 
portance of  the  subject  alone  is  sought  to  be  placed  in  conspicuousness,  as  no  glare  of 
masterly  ability  is  even  attempted.  I  humbly  trust  I  may  hope  that  the  importance  of 
the  project  that  I  feel  deeply  interested  in,  viz.,  Canadian  Forestry,  may  at  once  commend 
itself  to  the  earnest  attention  and  good  judgment  of  the  people  of  this  beautiful  and 
prosperous  country,  and  that  before  many  years  shall  pass  we  shall  see  many  plantations 
of  forest  trees  dotting  the  fair  surface  of  our  Canadian  landscape. 


Arkona  Nurseries,  February  18,  1880. 


WHAT    SHALL    WE    PLANT? 

Perhaps  there  is  no  question  that  cultivators  of  the  soil  more  frequently  ask  them- 
selves, and  no  question  more  difficult  to  answer  satisfactorily,  than  what  will  be  most 
profitable  and  pleasurable  for  us  to  plant. 

The  person  who  has  but  a  short  lease  of  the  land  he  occupies  will  give  quite  a 
different  answer  to  this  question  from  the  person  who  owns  the  land  himself  and  hopes 
to  cultivate  it  so  long  as  health  and  strength  will  permit,  and  looks  forward  to  the  time 
when,  through  the  infirmities  of  age,  he  shall  give  up  the  old  homestead  to  some  promising 
son  who  will  hand  down  his  father's  name  to  posterity.  I  shall  not  attempt  to  answer 
the  question  for  the  person  who  is  a  yearly  tenant,  but  proceed  to  make  a  few  suggestions 
to  the  owner  of  the  soil. 

In  the  first  place,  permit  me  to  express  my  belief  that  there  is  a  tide  in  the  affairs 
of  the  cultivators  of  the  soil ;  and  the  question  of  what  to  plant  must  be  answered  by 
Canadians  of  to-day  quite  different  to  forty  years  ago. 

Yes,  forty  years  ago,  I  ween,  through  July's  burning  sun, 

Our  shining  rivers  filled  their  banks  for  raftsmen's  speedy  run, 

And  sloping  hillsides,  clothed  with  trees,  invited  August  showers  ; 

Thus  dale  and  hill,  and  plain  and  rill,  were  crowned  with  fragrant  flowers. 

Looking,  then,  at  our  position  to-day  as  cultivators  of  Ontario  soil,  and  comparing  our 
position  with  other  portions  of  the  earth,  I  would  say  plant  apple  trees  for  profit,  and 
still  continue  to  plant  until  at  least  one-eighth  of  this  portion  of  Ontario  shall  be  covered 
with  apple-trees. 

This  conclusion  has  been  arrived  at  from  the  following  considerations : 

1 .  No  portion  of  the  earth  can  grow  better  apples  than  we  can,  and  but  a  very  small 
portion  of  the  earth  can  grow  apples  to  compare  with  ours. 

2.  Because  a  considerable  portion  of  Ontario  soil  has,  in  the  past,  been  devoted  to 
the  growth  of  wheat,  and  that  this  soil  is  now  quite  inferior  for  the  growth  of  wheat  to 
what  it  was  when  first  brought  under  cultivation. 

Then,  looking  at  the  prospects  of  the  immense  crops  of  wheat  that  will  in  the  im- 
mediate future  be  grown  in  the  North-West,  and  to  the  fact  that  a  great  portion  of  the 
North- West  cannot  grow  apples,  coupling  these  facts,  with  our  promised  railway  facilities 
for  shipping  to  our  North-Western  neighbours,  has  led  to  the  above  conclusions. 

But  let  no  one  think  of  confining  himself  solely  to  planting  apple  trees,  lest  by  so 
doing  our  orchards  should  be  deprived  of  the  summer  showers.  By  all  means  let  us  plant 
our  steep,  sloping  banks,  and  every  piece  of  poor  waste  land,  with  some  valuable  and 
rapid-growing  trees  suitable  for  the  soil  and  climate,  not  forgetting  to  plant  a  good  row 
of  evergreens  of  some  kind  around  our  orchards  (Norway  spruce  would  be  my  choice). 

On  some  of  our  hill-sides  and  valleys  the  black  walnut  and  hickory  can  be  grown, 
and  it  would  add  much  to  the  value  and  appearance  of  the  farm  if  a  few  of  these  trees 
were  dotted  over  it  in  different  parts. 
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Thus  far  the  question  has  been  answered  from  a  dollar-and-cent  stand-point,  but  the 
question  is  equally  interesting  when  planting  for  ornamentation  and  for  the  real  pleasure 
to  be  afforded.  Let  me  say  a  few  words  about  planting  for  ornament.  In  passing 
through  the  outskirts  of  our  cities,  towns  and  villages,  we  often  see  large,  and,  in  some 
respects  elegant,  mansions,  that  have  cost  the  owners  many  thousands  of  dollars,  but 
upon  the  grounds  there  is  scarcely  a  tree  of  any  kind  to  break  the  ostentatious  glare  from 
the  road,  or  to  protect  it  from  the  winter  storm.  Near  by  stands  a  small  and  unpretending 
cottage,  with  its  quarter  or  half  acre  of  land.  In  the  front  of  the  house  stand  three  or 
four  Norway  spruce,  or,  if  the  cottage  be  very  small  and  low,  a  couple  of  Austrian  pine 
trees  instead  ;  a  little  dwarf  mountain  pine  stands  opposite  the  front  window  ;  a  beautiful 
Clematis  Jackmani  climbs  up  a  slight  wire  trellis  on  one  side  of  the  door,  loaded  for  several 
weeks  in  the  summer  with  beautiful  purple  flowers.  On  the  other  side  of  the  door  stands 
a  luxurious  Pipe  vine,  its  dark  green  twining  stem  bidding  defiance  to  twenty  degrees 
below  zero  in  the  winter,  and  all  summer  clothed  with  dense  foliage,  each  leaf  measuring 
nearly  a  foot  in  diameter,  and  in  July  loaded  with  an  abundance  of  perfect  meerschaum 
pipes,  sufficient  in  number  to  satisfy  the  most  inveterate  of  smokers,  and  each  pipe  large 
enough  (in  the  writer's  opinion)  to  hold  all  the  tobacco  that  any  dozen  persons  should  con- 
sume during  the  year.  But  few  persons,  one  would  suppose,  could  pass  such  a  home  without 
thinking  of  the  words  of  Tom  Moore  : 

"  And  I  said,  if  there's  peace  to  be  found  in  the  world, 
The  heart  that  is  humble  might  hope  for  it  there." 

But  let  us  go  back  for  a  few  minutes  to  our  expensive,  naked  mansion,  that  looks  as 
though  it  had  strayed  from  some  stiff  city  block  into  the  country,  and  got  lost.  But  here 
it  is,  and  in  order  to  make  the  best  of  it  let  us  put  in  a  few  clumps  of  Norway  spruce, 
the  number  of  the  clumps,  and  the  number  of  trees  in  a  clump,  depending  upon  the  size 
of  the  grounds ;  a  row  of  evergreen  and  deciduous  trees  along  the  front,  consisting  of 
mountain  ash,  horse  chestnut,  weeping  birch,  black  spruce,  white  spruce,  Austrian  pine, 
etc.,  and  a  few  hardy  shrubs  between  the  trees.  The  change  for  the  better  that  will  be 
effected  by  this  simple,  and  at  the  same  time  the  cheapest  of  all  ornamentation,  must  be 
aparent  in  a  few  years  to  every  person  of  taste. 

The  pleasure  afforded  by  watching  the  progress  of  healthy  growing  trees,  planted  by 
our  own  hands  aided  by  some  loved  ones,  is  very  great,  and  it  is  questionable  if  any 
person  with  a  particle  of  music  or  poetry  in  his  soul  can  stand  alone  for  only  a  few 
minutes  beneath  the  branches  of  some  lovely  evergreen  that  he,  with  the  aid  of  some  dear 
departed  one,  had  planted  some  thirty  years  ago,  and  listen  to  the  strains  of  ^olian  music 
in  its  branches,  without  being  the  better  for  it.  And  where,  I  would  ask,  is  the  son, 
worthy  the  name  of  a  son,  who  would  not  under  such  circumstances  exclaim  : 

"  Woodman,  spare  that  tree  ! 

By  my  dear  father's  hand 

'Twas  planted  in  that  spot ; 

Then,  woodman,  let  it  stand, 
Thy  axe  shall  harm  it  not." 

And,  as  there  is  a  desire  implanted  in  the  breast  of  most  of  us  to  be  remembered  after 
we  are  gone  for  some  good  that  we  have  done,  I  do  not  know  of  anything  so  easy  and  so 
well  calculated  to  accomplish  this  object  as  the  planting  of  trees,  and  thus,  as  Longfellow 
says, 

.     .     .     "  make  our  lives  sublime, 
And  departing  leave  behind  us, 
Footprints  on  the  sands  of  time." 


Charles  Arnold. 


Paris,  February  17,  1880. 
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RASPBERRIES. 

By  A.  M.  Smith. 

Mr.  President  and  Gentlemen  : 

It  has  been  said  that  every  man  has  some  hobby  to  ride,  and  I  believe  it  is  just  as 
true  of  fruit  growers  as  of  any  other  class  of  men.  Take  a  Grimsby  man,  for  instance,  and 
his  hobby  would  be  peaches  and  peach  growing ;  an  Owen  Sound  man's  would  be  plums  ; 
while  an  Oakville  or  Jordan  man  would  ride  strawberries,  and  some  from  other  sections 
would  prefer  pears  or  apples,  and  a  great  many  of  our  Yankee  friends  are  just  now  astride 
of  grapes.  But  my  particular  hobby  is  raspberries,  and  with  your  permission  I  will  trot 
out  my  steed  and  endeavour  to  show  some  of  his  good  points.  My  favourite  colour  for 
raspberries  (as  well  as  horses)  is  red  or  bay,  though  I  do  not  dislike  a  good  black,  and  I 
might  endure  a  chestnut  (say  a  cross  between  the  two,  like  Saunders'  Hybrids)  ;  but  a 
cream  (like  Arnold's  Diadem)  is  boo  tricky  for  me,  and  whites  are  too  tender  to  stand 
the  climate — but  an  explanation  of  this  hereafter.  I  believe  that  the  cultivation  of  this 
fruit,  in  this  country  at  least,  is  but  in  its  infancy,  and  that  we  are  destined  to  see  as 
great  an  advance  in  varieties,  and  in  its  cultivation,  in  the  next  ten  years  as  we  have  in 
strawberries  during  the  last.  The  main  reason  why  so  little  attention  has  been  paid  to 
its  cultivation  heretofore  in  Canada  is  because  of  its  abundance  in  its  wild  state.  From 
the  earliest  settlement  of  the  country  to  the  present,  and  from  the  shores  of  Ontario  to 
the  remotest  settlements  of  our  Province,  it  has  sprung  up  as  it  were  spontaneously 
around  the  clearings  and  fences,  and  has  been  emphatically  the  fruit  of  the  pioneer 
settlers  ;  and  even  now  the  majority  of  our  farmers,  and  many  dwellers  in  our  large  towns 
and  cities  know  little  or  nothing  about  it  except  in  its  wild  state.  Such  people  know  as 
much  about  raspberries  as  a  man  does  about  Spitzenberg  apples  who  has  never  seen  or 
tasted  anything  but  crab  apples.  I  do  not  say  the  wild  raspberry  is  not  quite  palatable 
when  cleanly  picked  and  fresh  from  the  bushes.  But  the  wild  raspberries  of  our  markets, 
picked  by  Indians  and  others,  and  brought  in  in  pails — Well !  they  may  do  for  syrups  or  rasp- 
berry vinegar,  if  one  can  do  as  the  boys  do  when  they  drink  new  cider — forget  all  about 
the  worms,  decayed  fruit,  dirt,  etc. — but  compared  with  the  Clark  or  Herstine,  or  even 
the  Philadelphia,  they  would  be  like  our  wild  plums  beside  the  Bradshaw,  Victoria,  or 
Washington.  I  know  not  why  it  is  so,  but  the  majority  of  our  farmers  seem  to  have  an 
antipathy  to  the  culture  of  small  fruits.  They  think  it  does  not  pay  ;  they  do  not  like  to 
be  bothered  with  them,  and  if  they  tolerate  them  at  all  they  are  generally  left  to  the  care 
of  the  boys  or  "  women  folks."  But  when  they  are  on  the  table,  covered  with  cream  and 
sugar,  or  surrounded  with  the  delicious  pastry — which  their  wives  know  so  well  how  to 
prepare — mind  you,  they  are  no  way  backward  in  disposing  of  their  share  of  them.  \ 
have  known  them  even  to  assist  in  gathering  wild  berries,  travelling  miles  to  get  them. 
I  have  a  vivid  recollection  of  spending  a  day  with  my  employer  in  the  bush,  the  last 
season  I  worked  on  a  farm,  gathering  black  raspberries.  It  was  so  rainy  we  couldn't 
work  out  doors  so  we  went  berrying.  I  thought  then,  as  I  ever  have  since,  that  if  there 
was  as  much  time  and  trouble  spent  in  cultivating  a  few  choice  varieties  in  the  garden 
as  there  is  in  tramping  through  brush  and  wet  after  wild  ones,  farmers'  tables  would  be 
better  and  easier  supplied  with  these  luxuries  than  they  are  now.  As  I  remarked  at  first, 
my  favourites  among  the  raspberries  are  the  red.  My  experience  in  the  cultivation  of 
them  extends  over  a  period  of  about  twenty  years — for  the  last  ten  years  I  have  cultivat- 
ed for  market,  and  during  that  time  I  have  tried  quite  a  number  of  varieties,  but  have 
found  very  few  that  were  profitable.  Some  are  too  tender  to  stand  the  winter  ;  some  too 
soft  for  shipping,  others  poor  bearers,  etc.  Still  a  great  many  that  are  not  profitable  for 
market,  on  account  of  the  labour  it  would  require  to  lay  them  down  for  winter  protection 
and  tie  them  up  again  in  summer,  or  on  account  of  their  propensity  to  sucker,  or  their 
being  too  soft  to  ship,  would  be  very  desirable  for  amateur  cultivation,  and  would  well  repay 
a  little  extra  labour.  Among  these  I  might  mention  the  Franconia,  Brinkle's  Orange, 
Belle  de  Fontenay  and  some  others.  As  a  berry  for  general  culture,  the  Philadelphia 
would,  in  my  estimation,  rank  among  raspberries  where  the  Wilson's  Albany  does  among 
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strawberries.  It  would  be  the  berry  for  the  million  on  account  of  its  hardiness  and  great 
productiveness.  Still  it  does  not  sell  as  readily  or  command  as  good  a  price  in  market  as 
many  others,  on  account  of  its  dull,  mouldy  colour  which  gives  it  the  appearance  of  having 
^een  picked  a  long  time,  and  its  quality  is  not  up  to  some  others.  Size  and  colour  are  two 
great  requisites  in  marketing  any  kind  of  fruit,  and  in  most  markets  rank  higher  than 
flavour,  but  when  all  of  these  are  wanting,  it  takes  great  productiveness  to  make  a  variety 
profitable,  which  quality,  fortunately,  the  Philadelphia  has.  I  think  it  will  bear  a  third 
more  than  any  variety  I  ever  tested.  The  Highland  Hardy  is  another  hardy  variety — a 
good  berry,  very  productive,  with  a  good  colour,  but  unfortunately  small,  but  with  good 
•cultivation  pays  well  on  account  of  its  earliness.  The  Clark  is  one  of  my  favourite  berries, 
combining  as  many  good  qualities  as  any  variety  I  am  acquainted  with.  It  is  hardy, 
productive,  large,  bright  coloured,  and  fine  flavoured.  Its  only  serious  defect  is  it  is  too  soft 
to  ship  far,  but  it  is  an  excellent  variety  for  a  home  market.  The  Herstine  fully  equals 
it  in  many  respects,  and,  I  think,  exceeds  it  in  productiveness,  but  the  plants  are  not 
quite  so  hardy.  If  I  was  asked  to  recommend  a  variety  for  shipping  a  long  distance  I 
should  say  Brandy  wine,  but  it  is  small,  and  suckers  so  prof  usely,  that  I  would  not  recommend 
it  for  anything  else.  For  hardiness  I  should  recommend  the  Turner,  it  is  a  medium  sized 
berry,  of  fair  quality,  but  it  also  suckers  badly  and  requires  a  vigorous  use  of  the  hoe  to 
make  it  bear  well.  The  Naomi  is  another  hardy  variety,  of  good  size  and  quality,  some- 
what resembling  the  Franconia,  but  with  me  many  of  the  berries  are  imperfect,  and  are 
inclined  to  crumble  to  pieces  when  picked.  In  regard  to  new  varieties,  I  am  disappointed 
with  many  of  them,  and  with  a  few  well  pleased.  The  Pride  of  the  Hudson,  which  was 
introduced  with  such  a  flourish  of  trumpets  on  the  other  side,  has  not  done  well  with  me. 
I  was  also  unfortunate  with  the  Delaware.  The  Amazon  is  a  second  edition  of  the  old 
Belle  de  Fontenay,  and  if  any  one  wants  berries  in  the  fall,  and  has  plenty  of  time  to 
keep  down  the  suckers,  this  is  a  good  variety  for  them.  It  is  quite  hardy,  of  good  size, 
and,  with  constant  pruning,  will  produce  a  good  crop  early  in  the  season  also.  With  our 
home  productions  I  am  not  quite  satisfied.  I  had  long  been  looking  for,  and  hoping  to 
find,  a  light  coloured  raspberry,  of  the  character  and  quality  of  Brinkle's  Orange, 
that  was  hardy  enough  to  stand  our  climate,  and  when  I  first  saw  Arnold's  Diadem  in 
bearing,  I  exclaimed,  "  Eureka  !  I  have  found  it  !"  I  had  seen  the  plants  exposed,  the 
previous  winter,  on  the  western  slope  of  a  hill,  and  knew  they  must  be  hardy,  and  here 
they  were  now,  loaded  down  with  delicious,  cream-coloured  fruit  as  luscious  as  Brinkle's 
Orange.  I  thought  they  were  just  the  thing  we  wanted,  and  when  I  got  a  plant  from 
the  Fruit  Growers'  Association  I  prized  it  highly,  and  I  took  great  pains  in  selecting  and 
preparing  a  place  for  it,  far  enough  from  every  other  variety,  so  that  I  could  be  sure  to  keep 
it  pure.  Well,  I  planted  it,  and  awaited  results.  The  first  season  it  did  not  make  as 
much  growth  as  I  expected  it  would,  still  it  threw  up  two  or  three  pretty  fair  canes,  from 
which  I  expected  to  get  some  fruit  the  next  season.  But  I  was  disappointed — there  were 
only  a  few  straggling  berries,  and  the  most  of  them  imperfect ;  but  it  made  quite  a  num- 
ber of  good  strong  canes,  and  I  consoled  myself  with  the  hope  that  it  would  do  better 
next  time.  Well,  the  next  season  came,  and  there  was  some  fruit  set,  and  I  watched  it 
with  a  great  deal  of  interest  till  it  matured,  when,  to  my  utter  amazement  and  disgust,  it 
was  about  one-third  red  berries,  the  balance  nothing  like  what  I  saw  on  Mr.  Arnold's 
grounds.  Do  you  wonder  I  call  it  tricky  1  I  suppose  it  is  some  freak  of  nature,  but  I 
should  like  to  have  Mr.  Arnold,  or  some  one  else,  kindly  inform  me  how  to  account  for 
it.  But  I  have  not  wholly  given  up  my  hopes  of  this  variety  yet ;  last  spring  I  procured 
some  more  plants  of  Mr.  Arnold,  and  am  determined  to  test  it  thoroughly.  And,  by  the 
way,  the  first  time  I  saw  the  Diadem  on  the  grounds  of  Mr.  Arnold,  I  saw  several 
varieties  of  red  hybrids  of  his,  which  I  thought  were  very  promising  ;  I  hope  Mr. 
Arnold  will  inform  us  if  they  continue  so.  In  the  fall  of  1877  Mr.  Wm.  Saunders,  of 
London,  kindly  sent  me  two  plants  of  his  hybrids — a  cross  between  the  red  and  black — 
which  have  been  noticed  in  our  Annual  Report,  and  which  the  Society  intend  to  send  out 
to  members  next  spring.  I  fruited  them  last  season  and  was  much  pleased  with  them, 
although  I  do  not  think  they  will  ever  become  a  popular  market  fruit — their  colour  is 
against  them  ;  but  for  family  use,  particularly  for  canning  and  cooking,  they  are  very  fine, 
and  they  are  enormously  productive  and  very  hardy.     Mr.  Bucke,  of  Ottawa,  exhibited 
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canes  at  our  last  summer  meeting,  which  had  stood  the  severe  winters  of  that  section, 
and  were  loaded  with  fruit  to  the  very  tips  ;  and  this  is  what  we  want — something  that 
will  stand  the  winter  without  covering.  I  have  a  pet  of  my  own,  which,  though  not  a 
hybrid,  I  think  is  a  cross  between  the  Clark  and  Philadelphia  (it  was  noticed  in  No.  8  of 
of  the  Canadian  Horticulturist  for  1878).  It  has  the  shape  and  habit  of  the  Clark,  the 
colour  of  the  Philadelphia,  and  the  flavour  is  about  a  mixture  of  the  two,  but  it  is  larger 
and  later  than  either,  and  fully  as  productive  as  the  Clark.  I  have  sent  out  plants  to 
different  parts  of  the  country  to  have  it  tested,  and  if  it  proves  superior  in  any  respect  to 
other  good  varieties  I  shall  offer  it  for  sale,  if  not,  I  shall  throw  it  away.  I  do  not  be- 
lieve in  multiplying  varieties  unless  you  can  make  some  improvement  thereby. 

In  regard  to  black  raspberries,  I  grow  mainly  for  market  the  Davison's  Thornless 
and  the  Mammoth  Cluster — the  former  for  its  earliness,  and  because  it  does  not  scratch  and 
tear  your  clothes,  and  the  latter  for  its  productiveness  and  lateness,  which  prolongs  the 
season.  The  Doolittle  and  Seneca  are  also  both  good  varieties.  The  "  white  caps,"  as 
they  are  called,  such  as  the  Golden  Thornless  and  some  others,  are  not  worth  growing. 

I  might  remark,  in  regard  to  soil  and  cultivation,  that  almost  any  land  that  will 
raise  corn  will  grow  raspberries,  providing  the  water  does  not  stand  around  them  in 
winter,  though  a  sandy  loam  is  considered  the  best  for  the  finer  varieties.  The  best  crop 
I  ever  raised  was  on  a  clay  loam,  rather  inclined  to  be  heavy  ;  and  I  should  plant  those 
varieties  that  were  inclined  to  sucker  badly  on  a  heavy  soil,  if  I  had  it.  I  generally 
plant  in  rows,  six  feet  apart,  put  the  plants  three  feet  apart  in  the  row,  and  only  allow 
four  or  five  plants  to  each  hill,  keeping  the  other  suckers  hoed  down.  I  pinch  back  the  grow- 
ing shoots  when  from  two  to  three  feet  high,  which  makes  them  branch  out  and  grow 
stocky,  and  saves  the  trouble  of  staking.  I  cultivate  as  early  as  possible  in  the  spring, 
and  get  all  the  growth  I  can  in  the  early  part  of  the  season,  and  cultivate  as  little  us 
possible  in  the  later  part,  and  the  wood  will  ripen  up  and  stand  the  winter  better  than  when 
a  late  growth  is  kept  up  by  cultivation.  I  usually  remove  all  the  old  wood  as  soon  as 
the  fruit  is  gathered. 

It  is  unfortunate  that  some  of  our  finest  varieties,  not  only  of  raspberries,  but  other 
fruits  (as  well  as  other  things),  do  not  succeed  in  the  northern  portions  of  our  Province 
without  a  great  deal  of  trouble  in  the  way  of  protection.  But  I  see  no  reason  why  good 
varieties  of  raspberries  cannot  be  produced  that  will  thrive  wherever  the  wild  ones  will, 
as  well,  at  least,  as  the  Fameuse,  St.  Lawrence,  Pomme  Grise,  and  other  fine  varieties  of 
apples  do. 

It  seems  to  me  that  here  is  a  field,  not  only  for  our  hybridists,  but  for  the  enterpris- 
ing sons  of  our  fruit  growers  and  farmers.  All  of  our  fine  fruits  originated  from  seeds, 
and  the  raspberry  is  very  easily  grown.  Then  why  not,  by  a  judicious  selection  of  seeds 
from  good  varieties  grown  near  each  other,  or  by  a  careful  hybridizing,  produce  something 
as  good,  and  hardy,  and  lasting  among  raspberries  as  there  is  among  other  fruits  1  And 
if  we  would  enjoy  this  fruit  at  all,  we  have  got  to  work  for  it  and  attend  to  its  cultiva- 
tion, for  as  the  country  gets  cleared  up  the  wild  berries  disappear.  Besides,  it  pays,  not 
only  as  market  fruit,  but  it  will  pay  any  man  who  has  a  family,  and  an  acre  of  ground, 
to  grow  it  for  his  family  ;  for  he  cannot  find,  in  its  season,  a  more  delicious  or  healthful 
fruit  than  the  raspberry. 


ON    SOME    DECIDUOUS   TREES    AND    SHRUBS  DESIRABLE  FOR   MORE 

EXTENDED    CULTIVATION. 

By  Wm.  Saunders,  London.* 

There  are  quite  a  number  of  handsome  and  valuable  deciduous  trees  and  shrubs 
which  endure  our  climate  well,  and  which,  if  more  generally  known,  would  be  added  to 
the  choice  selections  of  many  an  amateur.  The  writer's  intention,  in  the  present  contri- 
bution, is  to  refer  to  a  few  of  these  with  the  object  of  bringing  them  into  more  general 
notice.     The  statements  as  to  hardiness  are  in  some  instances  based  on  observations  ex- 
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tending  over  many  years,  in  others  on  the  experience  of  the  last  three  or  four  winters, 
with  examples  grown  in  the  immediate  neighbourhood  of  London. 

The  Flowering  Dogwood,  Cornus  florida. — This  is  without  doubt  the  handsomest 
species  of  the  genus  to  which  it  belongs,  and,  while  the  other  members  of  the  family  are 
shrubs,  this  aspires  to  the  dimensions  of  a  tree.  When  full  grown  it  is  a  pretty  little 
tree,  from  16  to  25  feet  in  height,  with  large,  ovate,  pointed  leaves,  of  a  light  green 
colour  in  spring,  changing  to  a  dark  red  in  the  autumn.  The  flowers,  or  to  speak  more 
correctly  the  involucres,  which  are  perhaps  the  most  attractive  feature  in  this  instance, 
expand  early  in  May,  before  the  tree  is  in  full  leaf  ;  they  are  white,  measure  from  two  to 
three  inches  across,  and  sometimes  cover  the  whole  tree  giving  it  a  very  gay  appearance. 
The  true  flowers  are  grouped  in  little  clusters  in  the  centre,  the  surrounding  involucrum 
producing  all  the  effects  of  a  large  white  blossom.  Later  in  the  season  brilliant  red  berries 
appear,  making  it  almost  as  showy  in  fruit  as  in  flower.  This  desirable  tree  is  a 
native  of  America,  is  found  from  Carolina  to  Canada,  and  abounds  in  all  sections 
of  the  middle  States.  Along  the  Hudson  River  it  is  one  of  the  gayest  native 
ornaments  in  the  flowering  season.  I  had  never  met  with  it  native  in  our  woods 
until  last  year,  when  I  was  surprised  to  find  in  May  a  nearly  full  grown  tree, 
covered  with  flowers,  in  the  midst  of  a  wood  within  three  miles  of  London.  I  am  not 
aware  that  it  has  been  recorded  before  as  native  to  this  section.  Young  trees,  from 
nurseries  in  the  United  States,  have  been  growing  on  my  grounds  for  three  or  four  years, 
and  have  proved  quite  hardy.  This  species  was  introduced  into  Europe  in  1731,  and  is 
much  cultivated  and  highly  prized  in  many  localities  there.  Its  profusion  of  white 
flowers  in  spring,  and  brilliant  red  berries  and  dark  red  foliage  in  autumn,  show  out  well 
against  a  background  of  evergreens. 

The  Tulip  tree,  or  whitewood,  Liriodendron  tulipifera. — In  a  paper  read  before  this 
Association  a  year  ago,  I  called  your  attention  to  the  value  of  this  tree  for  ornamental 
purposes.  Its  importance  is  such  that  I  feel  justified  in  bringing  it  again  to  your  notice 
in  this  connection.  This  tree  is  a  native  of  North  America,  belongs  to  the  same  natural  order 
as  the  magnolias,  and  is  fairly  entitled  to  rank  among  our  stateliest  trees.  In  the  eastern, 
and  some  of  the  western,  States  it  frequently  attains  a  height  of  from  70  to  100  feet  or  more. 
Whoever  has  once  seen  a  well  formed  tulip  tree,  with  its  clean  trunk,  straight  as  a  column, 
surmounted  by  a  fine  ample  head  of  rich  green  foliage,  will  scarcely  soon  forget  it. 
The  leaves  are  large,  rich,  and  glossy,  often  measure  from  four  to  eight  inches  across, 
appearing  as  if  cut  off  squarely  at  the  extremities,  slightly  notched,  and  divided  into  lobes. 
The  flowers,  which  are  borne  singly  on  the  terminal  twigs,  resemble  a  large  tulip  in  form, 
which  has  given  the  tree  its  common  name.  They  are  composed  of  six  thick  yellow  petals, 
about  two  inches  long,  mottled  inside  with  red  and  green,  and  have  a  slight  agreeable 
perfume.  As  an  ornament  for  the  lawn  or  park  the  tulip  tree  is  well  adapted,  its  hand- 
some stately  contour  contrasting  finely  with  the  spreading  forms  of  most  other  deciduous 
trees ;  it  also  has  a  great  advantage  in  that  its  leaves  are  bitter,  and  hence  are  seldom 
eaten  by  insects.  It  has  been  cultivated  in  Europe  for  more  than  two  hundred  years 
past,  and  is  highly  esteemed.  In  this  species  the  roots  are  thick  and  fleshy,  and  on  this  ac- 
count the  tree  does  not  bear  transplanting  well,  unless  the  roots  have  been  specially 
prepared  by  trimming  the  previous  season,  or  it  be  moved  while  young.  It  is  easily  raised 
from  seed,  which  should  be  sown  in  the  autumn.  Occasionally  a  full  grown  specimen  may 
be  met  with  in  open  woods  in  some  of  the  western  portions  of  Ontario,  but  it  is  by  no 
means  common.  So  hardy  and  beautiful  a  tree  deserves  to  be  much  more  generally  dis- 
seminated for  planting.  Young  trees  of  three  or  four  feet  in  height  should  be  selected,  as 
they  suffer  much  less  from  removal  than  larger  trees,  and  grow  rapidly  when  once  established. 

The  Cucumber  Magnolia,  Magnolia  acuminata. — The  cucumber  magnolia,  so  called 
from  the  appearance  of  the  green  fruit,  which  resembles  a  small  cucumber,  is  a  near  rela- 
tive of  the  tulip  tree,  but,  although  hardy  with  us,  does  not  occur  native  so  far 
north,  its  northern  limit  being  the  southern  shore  of  Lake  Erie.  It  is  common  along  the 
range  of  the  Alleghanies,  where,  in  favourable  situations,  it  sometimes  attains  a  height  of 
70  or  80  feet.  It  is  a  very  stately  tree,  upright  and  regular  in  form,  and  almost  entirely 
free  from  insects  The  leaves  are  large,  from  six  to  seven  inches  long  and  from  three  to 
four  inches  wide  ;  oblong,  pointed,  and  of  a  bluish-green  colour  on  the  upper  side.  The 
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flowers,  which  resemble  those  of  the  tulip  tree,  are  from  four  to  six  inches  in  diameter, 
of  a  pale,  greenish  yellow  colour,  and  slightly  fragrant.  The  fruit  is  about  three  inches 
long,  changing  from  green  to  rose  coloured  when  fully  ripe.  This  handsome  tree  is  also 
furnished  with  thick  fleshy  roots,  which  makes  it  difficult  to  transplant.  These  roots 
should  be  trimmed  in  by  cutting  with  a  sharp  spade  all  around  the  tree  during  the 
summer  previous  to  transplanting,  and,  while  out  of  the  ground,  the  roots — which  are  of 
a  spongy  texture — must  not  be  exposed  to  sunshine,  nor  to  cold,  drying  winds,  either  of 
which  will  greatly  injure  them.  Fine  young  specimens  of  this  tree  may  be  seen  on  the 
grounds  of  our  fellow  members,  Mr.  Jarvis,  of  Stratford,  and  Mr.  Chas.  Arnold,  of  Paris. 
The  American  deciduous  Cypress,  Taxodium  distichum. — This  useful  and  beautiful 
tree  is  found  native  in  swamps  in  Delaware  and  southern  Illinois  and  southward.  The 
cypress  swamps  of  the  southern  States,  and  especially  of  Florida,  are  of  enormous  extent, 
and  there  the  tree  attains  its  utmost  development,  attaining  a  height  of  from  80  to  120 
feet.  In  the  south,  on  account  of  its  great  abundance,  its  beauty  is  often  disregarded, 
but  in  the  middle  States,  where  it  is  only  met  with  in  cultivation,  as  an  ornamental  tree, 
its  charming  character  is  fully  appreciated.  South  of  latitude  43  this  tree  will  attain  a 
good  size,  and  north  of  that  it  will  succeed  in  many  localities.  The  foliage  of  the 
cypress  is  of  peculiar  lightness  and  elegance,  differing  from  all  other  trees,  with  a  cheer- 
ful, bright  green  tint.  The  leaves  are  narrow,  linear,  arranged  in  double  rows  on  slender 
leafy  branchlets,  four  or  five  inches  long,  which  are  also  partially  deciduous  in  autumn. 
Late  in  the  season  the  leaves  change  to  a  dull  red,  soon  after  which  they  are  shed. 
The  deciduous  cypress  thrives  best  in  a  moist,  rich  soil,  and  is  admirably  adapted  for 
grouping  with  hemlock  and  firs,  its  soft,  light  green  foliage  beautifully  contrasting  with 
the  richer,  deeper  tints  of  these  evergreens  ;  it  is  also  a  beautiful  object  standing  alone. 

The  Kentucky  Coffee  Tree,  Gymnocladus  Canadensis. — This  tree,  when  in  foliage,  is 
very  beautiful,  the  leaves  are  large  and  compound,  made  up  of  a  great  number  of  bluish 
green  leaflets,  forming  a  handsome  head,  which  is  lightened  in  appearance  by  the  loose, 
tufted  character  of  each  individual  leaf.  The  tree  blossoms  early  in  the  summer,  produ- 
cing loose  spikes  of  white  flowers,  succeeded  by  brown  pods  containing  the  seeds  imbedded 
in  a  pulpy  substance.  Downing  states  that  it  is  found  native  in  the  western  part  of  the 
State  of  New  York  and  as  far  north  as  Montreal  in  Canada  :  Loudon  also  speaks  of  it  as 
a  Canadian  tree.  I  have  never  met  with  it  native  in  the  west,  but  in  cultivation  it 
proves  very  hardy.  It  is  seen  in  its  greatest  perfection  in  the  fertile  bottom  lands  of 
Kentucky  and  Tennessee,  where  it  frequently  attains  the  height  of  sixty  feet. 
When  Kentucky  was  first  settled  the  hardy  pioneers  for  a  time  used  the  seeds  of  this 
tree  as  a  substitute  for  coffee,  from  which  it  has  derived  its  common  name ;  at  present  no 
such  use  is  made  of  it.  During  the  winter  this  tree  has  a  very  singular  appearance ;  it  is 
quite  destitute  of  small  twigs,  and  its  thick,  blunt  terminal  branches  have  no  perceptible 
buds,  its  whole  appearance  indicating  a  dry  and  dead  thing  rather  than  a  living,  thrifty 
tree. 

The  Ginko  tree,  Salisburia  adiantifolia. — This  singular  and  beautiful  tree,  some' 
times  known  also  as  the  maiden  hair  tree,  has  shown  itself  to  be  perfecly  hardy  in  our 
climate.  It  is  a  native  of  Japan,  was  introduced  into  Europe  about  the  year  1750,  and 
into  America  in  1784.  The  foliage  is  singularly  attractive  and  of  a  fern-like  character, 
quite  unlike  any  other  known  tree.  The  leaves  are  wedge  shaped,  or  somewhat  triangu- 
lar, of  a  pale,  yellowish  green  colour,  with  parallel  veins ;  they  are  thickened  at  the  edges 
and  cut  or  notched  on  the  margin,  and  very  closely  resemble  those  of  our  common  maiden 
hair  fern,  adiantum  pedatitm,  but  are  much  larger  in  size.  In  the  autumn  they  assume 
a  yellow  tint.  The  fruit  is  about  an  inch  in  length,  enclosing  a  nut,  which,  when  roasted 
or  boiled,  is  used  as  an  article  of  food  by  the  Chinese  and  Japanese.  This  tree  has 
fruited  in  the  south  of  France,  but  I  have  been  unable  to  find  any  record  of  its  having 
fruited  in  America.  It  generally  forms  a  neat,  regular,  open,  conical  head,  grows  in 
time  to  a  large  size,  and  harmonizes  well  with  buildings,  near  which  it  should  be  located, 
as  its  peculiar  foliage  must  be  closely  examined  to  be  fully  appreciated. 

The  Judas  tree,  Cercis  Canadensis. — This  is  a  small  but  very  pretty  little  tree,  or 
perhaps  may  be  more  correctly  designated  a  large  shrub,  growing  from  ten  to  fifteen  and 
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sometimes  twenty  feet  high,  valuable  for  ornamental  purposes  on  account  of  its  pretty 
pink  blossoms  in  early  spring,  and  also  for  its  very  neat  foliage  throughout  the  season. 
It  is  a  native  of  the  northern  portions  of  America,  being  found  from  New  York  to 
Illinois  and  southward,  and  is  particularly  abundant  in  sheltered  valleys  along  the  Hudson 
and  Ohio  rivers.  Before  the  leaves  have  expanded  in  spring  there  is  produced  from  the,  bare 
limbs  little  clusters  of  pink,  pea-shaped  flowers,  often  spread  over  the  branches  in  great  pro- 
fusion, giving  the  tree  a  very  attractive  appearance.  Subsequently  its  beautifully  regular, 
heart-shaped  leaves  appear,  of  a  pleasing  bluish  green  tint  above  and  light  sea  green  be- 
low.    It  is  well  worthy  of  a  place  in  every  garden. 

The  White  Fringe,  Chionanthns  virginicus. — This  is  a  large  deciduous  shrub,  which 
delights  in  boggy  woods,  and  is  found  native  in  such  situations  from  Pennsylvania  to 
North  Carolina.  It  is  a  fine  object  for  the  lawn,  where  its  large,  glossy  leaves,  and 
drooping  clusters  of  pure  white  flowers  show  to  advantage.  The  flowers  appear  from 
May  to  June,  are  white,  with  narrow,  fringe-like  petals  in  graceful,  drooping  racemes  ; 
the  leaves  are  large,  oval,  lanceolate,  with  a  glossy,  smooth  surface. 

The  variegated  Hibiscus,  Hybiscus  syriacus  var.flore  pleno  Jol.  variegatus. — This  is 
without  doubt  one  of  the  finest  variegated  shrubs  in  cultivation,  its  foliage,  beautifully 
marked  with  light  yellow,  retains  its  charming  character  throughout  the  season.  It  has 
proved  quite  hardy  with  me,  is  of  good  habit  of  growth,  making  a  neat,  compact  bush, 
which  will  prove  an  attractive  ornament  anywhere,  in  garden  or  lawn.  The  flowers  are 
double,  of  a  dull  purple  colour,  and  are  produced  in  great  abundance  but  are  not  partic- 
ularly handsome. 

The  large  panicle-flowered  Hydrangea,  Hydrangea  paniculata  grandiflora. — Of  all 
the  later  introductions  from  Japan  this  valuable,  hardy,  flowering  shrub  is,  perhaps,  one 
of  the  best.  When  full  grown  it  attains  a  height  of  from  eight  to  ten  feet,  and  during 
the  summer  there  are  produced,  from  the  top  of  each  branch,  large,  dense,  pyramidal  clusters 
of  white  flowers,  from  six  inches  to  a  foot  in  length.  These  remain  in  full  bloom  for 
several  weeks,  gradually  fading  to  a  dull  flesh  colour.  During  the  whole  flowering  season 
it  is  a  very  striking  object. 

Did  time  permit  I  should  like  to  refer  to  Weir's  cut-leaved  maple,  a  variety  of  Acer 
asycarpum,  which  is  an  object  of  great  beauty.  The  Norway  maple,  Acer  platanoid.es, 
and  Acer  pseud oplatanus,  the  European  sycamore  maple,  are  both  quite  hardy  in  our 
locality.  The  cut-leaved  weeping  birch,  Betula  alba  var.  pendula  laciniata,  is  a  thing  of 
great  beauty,  but  little  known.  Catalpa  syringifolia  succeeds  very  well  with  us ;  its 
beautiful  clusters  of  pale,  blueish  flowers  are  very  ornamental  in  early  summer,  while  its 
large,  soft  foliage  renders  it  an  attractive  object  at  all  times.  The  dwarf  weeping  cherry, 
Cerasus  pumila  pendula,  makes  a  lovely  little  round-headed  tree,  esteemed  as  a  gem  by 
every  fortunate  possessor.  The  Kolreutrea  paniculata  with  its  large  panicles  of  showy 
yellow  flowers  in  July  ;  the  svreet  gum  tree,  Liquid-amber  styraciflua,  with  its  curious 
rough  bark  and  pretty,  bright  red  foliage  in  autumn.  The  oak-leaved  mountain  ash, 
Sorbus  acuparia  var.  quercifolia,  and  the  Rosemary  willow  are  all  desirable  deciduous, 
hardy  trees,  and  deserve  to  be  referred  to  at  length. 

In  shrubs  the  field  is  almost,  if  not  quite,  as  large.  The  Forsythias,  with  their 
bright,  golden,  bell-shaped  flowers,  are  tolerably  hardy,  and  usually  bloom  with  me. 
Viburnum  plicaium  is  a  lovely  thing,  so  also  is  Azalea  amcena,  which,  although  usually 
cultivated  in  green-houses,  will,  I  believe,  prove  quite  hardy  in  gardens  in  most  parts  of 
Ontario.  Among  many  desirable  things,  the  number  of  which  is  almost  perplexing,  I 
would  mention  the  Carolina  allspice,  Calicanthus  Jloridus ;  Aralia  japonica  and  Spinosa  ; 
the  variegated  cornus,  Cornus  mascida  variegata  ;  the  Missouri  silver  tree,  Eleagnus 
argentea  ;  the  Japan  corchorus,  Kerria  Japonica ;  the  dwarf  white  horse-chestnut,  Pavia 
macrostachya ;  the  double-flowering  plum,  Prunus  triloba ;  the  cut-leaved  sumach,  Rhus 
glabra  var.  laciniata,  and  some  of  the  newer  Spireas. 

I  have  thus  but  touched  here  and  there  on  this  important  subject,  but  have,  I  trust, 
said  enough  to  show  that  a  most  inviting  field  is  open  for  all  to  experiment  in. 
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THE  HARDY  CATALPA— BIGNONIOIDES— VAR.  SPECIOSA. 
By  Dr.  John  A.    Warder. 

This  remarkably  beautiful  flowering  tree  has  recently  occupied  so  important  a  place 
in  the  lists  of  our  sylva,  since  Mr.  E.  E.  Barney,  of  Dayton,  Ohio,  has  presented  its  claims 
to  the  people  of  the  United  States,  that  everything  connected  with  it  is  possessed  of  in- 
terest. Hence  no  apology  is  offered  for  the  following  observations  respecting  its  behaviour 
in  Illinois,  Iowa,  and  Nebraska. 

It  may  be  premised  that  this  variety  was  first  noticed  at  Dayton,  Ohio,  on  account  of 
its  beautiful  flowers  and  the  upright  habit  of  the  tree,  and  described  with  its  variety  name 
in  1853.  The  origin  of  the  tree  was  then  and  still  continues  to  be  unknown,  but  since  it 
has  been  found  elsewhere  it  is  considered  an  original  or  native  form. 

In  company  with  a  dear  friend  and  a  true  lover  of  trees,  a  little  pilgrimage  was  made 
in  September  to  certain  spots  where  the  catalpa  is  cultivated.  The  first  point,  our  Mecca, 
indeed,  was  the  home  and  grounds  of  that  very  interesting  patriarch  among  western  tree 
planters,  and  their  biographer,  Arthur  Bryant.  Here  were  catalpas  grown  from  seed  he 
had  gathered  at  New  Madrid,  in  1839.  One  of  these  stands  on  a  lawn  near  the  house, 
rearing  its  symmetrical  head  fifty  feet  or  more,  and  supported  by  a  noble  stem  that  is  three 
feet  in  diameter,  stump-high.  This  is  a  veritable  speciosa,  and  has  proved  perfectly  hardy, 
though  the  trees  of  the  common  variety  have  again  and  again  been  cut  off  by  severe  win- 
ters in  different  parts  of  the  vicinity  of  Princeton,  111. 

The  next  point  of  interest  was  reached  by  retracing  our  steps  to  the  Illinois  Central, 
down  which  we  proceeded  to  the  south  line  of  La  Salle  county.  From  station  New  Rut- 
land, we  drove  six  miles  westwardly  to  the  residence  of  John  Litchfield,  an  old  settler  from 
southern  Indiana,  where  we  found  a  small  grove  of  trees  grown  from  seed  sown  twenty-two 
years  ago.  Though  crowded,  neglected,  closely  tramped  by  hogs  and  other  stock  in  a 
feeding  yard,  some  of  these  trees  had  made  a  good  growth  and  seemed  perfectly  hardy.  The 
wonder  was  that  they  had  survived  so  much  hard  usage,  but  there  they  stand,  and  furnish 
seed  from  which  other  plantations  have  been  produced.  These  are  manifestly  trees  of  the 
variety  speciosa,  as  are  all  their  progeny  seen  in  the  neighbourhood.  The  original  seeds 
were  sent  at  Mr.  Litchfield's  request  from  the  trees  growing  at  his  old  home  in  Vander- 
berg  Co.,  Ind.,  presumably  natives  there.  So  here  is  another  group  distinct  from  those  of 
Dayton  origin,  while  that  is  the  source  of  all  the  trees  distributed  by  the  brothers  J.  and 
E.  Y.  Teas,  Indiana  nurserymen,  who  were  among  the  first  to  cultivate  and  distribute 
them  from  that  focus.  Mr.  Litchfield  has  a  grove  at  some  distance  from  his  house,  occupy- 
ing one  and  a  half  acres  on  a  clayey  rise  in  the  midst  of  a  forty-acre  prairie  pasture  lot. 
The  trees  stand  6x8  feet  apart,  are  fourteen  years  old,  tall  and  straight,  about  forty  feet 
high,  and  perfectly  healthy,  shewing  no  injury  from  frost.  The  cattle  have  spent  much  of 
their  time  rubbing  and  tramping  among  these  trees,  and  the  seats  of  a  camp  meeting  shew 
that  the  place  has  been  occupied  by  human  tenants  at  times  for  the  shelter  afforded  by  the 
leafy  canopy,  but  nothing  seems  to  have  damaged  the  plants.  Indeed  this  is  a  pattern 
grove,  altogether  the  most  perfect  of  any  of  the  many  plantations  examined  on  this  ex- 
tended tour  of  forest  visitation.  Smaller  groves  were  seen  in  the  neighbourhood,  and  we 
were  told  of  others  near  by,  all  grown  from  seeds  produced  by  Mr.  Litchfield's  original 
trees. 

Our  good  friend,  Suel  Foster,  of  Muscatine,  la.,  disclaims  the  credit  of  discovering 
the  hardiness  of  the  speciosa  variety  of  which  he  has  one  specimen,  saying  that  it  was  due 
to  the  observation  of  his  partner  Morris,  who  told  him  one  spring  that  there  were  certainly 
two  kinds  in  the  nursery,  as  all  of  one  sort  were  dead,  while  the  other  had  withstood  the 
rigours  of  the  winter.  Many  trees  were  seen  in  the  streets  and  gardens  of  Muscatine,  all 
seeming  to  be  the  speciosa  variety,  which,  under  the  name  of  Hardy  Catalpa,  is  said  to  be 
considerably  cultivated  all  through  that  portion  of  the  State — in  latitude  42  and  perhaps 
further  north. 

At  Omaha,  Neb.,  several  trees  of  catalpa  were  found.  They  appeared  to  be  of  both 
forms,  and  some  of  them  seemed  to  have  suffered  from  the  winter  or  other  cause.  In  one 
dooryard  were  two  trees,  one  of  which  was  a  speciosa.    Without  admitting  onr  recognition, 
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the  owner  was  questioned  in  regard  to  the  trees,  and  though  leading  questions  were 
avoided  it  became  immediately  apparent  that  the  difference  had  been  observed  and  was 
fully  appreciated  by  the  proprietor.  Afterwards,  when  visiting  the  groves  of  J.  T.  Griffin, 
near  the  city,  some  of  which  had  been  planted  among  the  first  west  of  the  Missouri  river, 
it  was  discovered  that  he  had  both  kinds  of  catalpa,  but  that  the  tender  variety  had  suf- 
fered from  the  cold  on  the  high  rolling  prairies  while  the  speciosa  had  escaped  injury. 

At  Nebraska  City,  and  at  Brownville,  fine  trees  of  speciosa  were  seen,  and  the  same 
variety  was  reported  at  Plattsmouth.  The  farthest  point  westward  at  which  the  catalpa  was 
observed  on  this  tour,  was  Lincoln,  the  capital  of  Nebraska.  The  trees  in  the  capitol 
grounds  were  two  young  to  be  diagnosed  with  certainty,  but  the  impression  received  upon 
their  inspection  was  that  they  were  not  of  the  speciosa  variety. 

The  great  merits  of  the  catalpa,  the  beauty  of  the  flowers  of  the  speciosa  kind,  the  tint 
and  surface  of  the  timber  for  joiner  work,  the  wonderful  lasting  quality  of  the  lumber, 
now  fully  attested,  and  the  rapid  growth  of  the  trees,  make  this  species  worthy  of  being 
extensively  planted  by  those  who  would  clothe  the  prairies  with  trees. —  Western  Nebraska 
Horticultural  Society. 


THE  MOUNTAIN  FOBESTS   AND   WATER  SUPPLY  OF  THE  CONTINENT. 

By  Dr.  John  A.    Warder. 

The  mountains  were  intended  to  be  perpetually  clothed  with  forest  growths,  at  least 
to  the  timber  line,  at  a  varying  elevation  depending  upon  latitude,  where  aboreal  vegeta- 
tion is  restricted  by  the  low  temperature  that  approaches  the  conditions  of  perpetual 
congelation.  The  traveller,  to  be  of  any  use  to  himself  or  to  others,  should  keep  his  eyes 
open,  and  observe  every  phenomenon  as  he  passes  through  the  country. 

Limited  observations,  when  among  the  Rocky  Mountains  a  few  years  since  in 
Colorado,  and  more  recently  in  a  journey  on  the  Medicine-Bow  Mountains  of  Wyoming 
Territory,  have  given  the  writer  still  firmer  convictions  of  the  truth  of  the  first  proposi- 
tion, which  had  already  been  accepted,  as  truly  set  forth  by  forest  writers  of  Europe,  and 
read  in  the  open  book  of  nature,  as  it  was  unfolded  before  his  eyes  in  the  Alpine  regions 
of  that  continent.  But  these  journeys  among  the  Cordilleras  of  our  country,  exposed  as 
they  are  and  have  been  to  the  ruthless  and  wanton  destructiveness  of  ignorant  and 
thoughtless  man,  have  filled  him  with  serious  apprehensions  respecting  the  future  water 
supply  of  our  western  rivers. 

The  destruction  of  these  mountain  forests  by  fire  is  indeed  a  most  fearful  and 
melancholy  subject  to  contemplate.  An  inspection  of  portions  of  the  public  domain  by 
one  who  has  studied  the  subject,  and  who  has  either  read  of  or  witnessed  the  disastrous 
effects  of  the  spoliation  of  the  forests  in  elevated  mountain  heights,  cannot  fail  to  fill  the 
mind  with  the  most  serious  apprehensions. 

The  efforts  of  the  Secretary  of  the  Interior  on  behalf  of  the  forests  are  highly  appre- 
ciated by  those  who  have  made  a  study  of  the  influence  of  the  woods  upon  the  country's  water 
supply.  The  mountains  (up  to  a  certain  elevation,  close  to  the  limit  of  perpetual  congelation) 
were  designed  for  the  forests,  nor  should  they  ever  be  stripped  of  their  aboreal  covering,  for, 
as  the  Secretary  has  well  said  in  his  annual  report  of  1877,  if  the  forests  in  such  regions 
be  once  destroyed,  they  will  never  be  restored.  The  rationale  of  the  action  of  the  forests 
as  receivers,  reservoirs,  and  fountains  of  waters,  is  perfectly  simple  and  familiar  to  all 
students  of  forest  science,  and  may  be  understood  by  any  one  of  common  powers  of 
observation,  who  may  have  had  his  attention  directed  to  the  conditions  of  the  earth's  sur- 
face in  a  wood  that  is  in  a  state  of  nature.  The  fallen  trees  and  branches,  the  under- 
growth, the  mosses  and  other  herbage,  among  the  decaying  leaves,  the  accumulations  of 
years — all  these,  and  the  leafy  canopy  above — break  the  force  of  the  falling  rains,  which 
come  quietly  to  the  earth,  and  are  there  arrested,  and  instead  of  rushing  tumultuously 
down  to  lower  levels,  they  are  absorbed  as  by  a  sponge,  until,  although  gradually  perco- 
lating into  the  soil,  they  reach  internal  cavities  or  porous  strata,  from  which  they  are 
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gradually  distilled  through  perennial  springs,  that  keep  up  a  constant  and  regular  supply 
for  the  streams  and  rivers. 

But  to  return  to  Wyoming,  to  scenes  so  recently  visited — while  traversing  a  broad 
plateau  of  the  range,  and  passing  through  a  glorious  forest  primeval,  the  traveller  closely 
scrutinized  the  trees.  These  were  chiefly  pines,  and  almost  exclusively  of  our  species, 
(pinws  contorta)but  among  them,  in  the  lower  and  damper  spots,  the  most  lovely  firs  and 
spruces  reared  their  tall  shafts,  clothed  with  a  mystic  drapery  of  depending  boughs, 
bearing  the  silvery  green  foliage  of  the  Menzies,  Douglas,  and  Englemanris  spruces,  and 
of  the  Grandis  firs. 

While  contemplating  these  noble  trees,  we  suddenly  came  upon  a  scene  of  appalling 
desolation.  Upon  a  tract  of  many  square  miles  in  extent,  as  far  as  the  eye  could  reach 
in  every  direction,  over  many  thousands  of  acres,  there  was  not  a  living  tree  to  be  seen. 
All,  all,  were  standing  bare,  stark,  and  stiff  in  death ;  their  tall  dead  trunks  blackened 
by  fire,  except  where  time  had  kindly  come  to  their  relief  and  stripped  off  the  bark, 
leaving  the  bare  poles  that  stood  by  the  way  like  shivering  ghosts,  waiting  in  purgatory 
until  storms  of  years  should  prostrate  them  to  the  earth  that  bore  them,  when  they 
would  at  length  gradually  crumble  into  mould  to  renovate  the  soil,  which  had  been  deprived 
of  all  vegetable  humus  by  the  fierce  flames  of  the  conflagration. 

The  forest  is  destroyed,  the  noble  trees  are  dead  and  gone,  too  often  never  in  our 
time  to  return,  to  be  a  kindly  covering  and  a  befitting  garniture  to  the  sad  wastes,  and  to 
clothe  these  mountain  sides  with  verdure.  Continued  and  continuous  desolation  is  their 
sad  doom. 

Practically  speaking,  this  is  and  must  be  so.  Whence  can  come  the  seed  germs  for 
the  future  aforesting  of  such  extensive  tracts  ?  Man,  the  improvident  destructive,  will 
not  do  it.  The  kindly  winds  can  transport  the  winged  seeds  but  a  short  distance  from 
the  parent  trees.  The  cunning  and  provident  rodents  have  a  still  more  limited  range 
within  which  to  carry  the  seeds  they  may  gather,  and  with  wise  instinct  store  up  for  their 
hyemal  repasts,  from  which  a  few  might  escape  to  germinate  and  form  nuclei,  producing 
at  length  seeds  for  further  distribution  in  the  future. 

Ages  must  be  required  to  restore  these  forests  in  the  slow  course  of  nature,  and, 
meanwhile,  the  degrading  agencies  of  every  storm  will  be  carrying  away  the  soil,  and 
scarring  the  mountain  sides  with  frightful  gullies  and  chasms,  occupied  at  times  with 
violent  torrents,  for  there  is  no  longer  any  herbage,  no  moss  nor  bush,  nor  any  debris  to 
cover  the  surface,  and,  spongelike,  to  absorb  and  retain  the  precipitated  moisture. 

Yes,  our  worthy  Secretary  was  perfectly  right  in  his  assertion  that  in  these  bared 
mountains  the  forests  would  never  be  restored,  when  thus  ruthlessly  destroyed.  In  cer- 
tain situations  and  over  such  vast  areas,  practically  speaking,  in  reference  to  any  period 
of  time  that  it  is  worth  our  while  to  calculate  upon,  any  time  that  we  or  our  progeny  for 
many  generations  need  take  any  account  of,  this  is  sadly  true. 

But,  it  may  be  asked,  cannot  these  terribly  destructive  fires  be  prevented  ?  Cannot 
these  calamitous  results  that  must  inevitably  follow  be  avoided'?  Yes!  yes!  they  may, 
and  they  must  be  prevented,  and  that  at  once,  lest  our  fair  continent  become  a  desert,  unfitted 
for  the  many  millions  it  is  capable  of  happily  sustaining  upon  the  broad  territory  of  its 
beautiful  bosom. 

This  is  indeed  a  great  question,  and  one  requiring  the  exercise  of  a  high  order  of 
statesmanship.  It  is  truly  a  difficult  question,  but  the  interests  at  stake  are  enormous, 
and  are  of  infinitely  greater  importance  to  this  nation  than  deciding  who  of  all  the  great 
army  of  office-seekers  shall  be  gratified  by  an  appointment  to  this  or  that  petty  office  under 
the  Government ;  and  yet  there  are  those  who  were  sent  to  guard  the  great  concerns  of 
the  State  who  cannot  spare  time  from  the  scramble  after  offices  to  listen,  to  study,  nor 
to  advocate  matters  of  such  great  import  as  this.  Oh,  that  we  could  be  blessed  with 
a  race  of  statesmen  something  better  than  politicians,  and  capable  of  grasping  and  of 
solving  such  questions  as  this  ! 

Yes  !  the  interests  at  stake  are  truly  enormous  ;  they  involve  the  welfare  of  the 
country,  since  they  concern  the  permanence  and  the  very  existence  of  our  rivers.  If 
their  consideration  be  neglected  will  not  some  future  explorer  of  the  vast  Sahara,  that 
may  extend  eastward  from  the  base  of  these  mountains,  find,  amid  the  shifting  sands  of 
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that  wide  desert,  only  depressions  of  the  surface  to  mark  the  ancient  beds  of  our  great 
rivers  and  their  tributaries  in  that  American  Sahara,  as  Champollion  has  observed  them 
in  the  wastes  of  northern  Africa,  of  which  he  said:  "And  so  the  astonishing  truth 
dawns  upon  us  that  this  desert  may  once  have  been  a  region  of  groves  and  fountains, 
and  the  abode  of  happy  millions.  Is  there  any  crime  against  Nature  which  draws  down 
a  more  terrible  curse  than  that  of  stripping  mother  earth  of  her  sylvan  covering  ?  The 
hand  of  man  has  produced  this  desert,  and,  I  verily  believe,  every  other  desert  upon  the 
face  of  this  earth.  Earth  was  Eden  once,  and  our  misery  is  the  punishment  of  our  sins 
against  the  world  of  plants.  The  burning  sun  of  the  desert  is  the  angel  with  the  flam- 
ing sword,  who  stands  between  us  and  Paradise/'* 

But  how  shall  this  great  work,  the  preservation  of  the  mountain  forests,  be  accom- 
plished ?  How  shall  we  preserve  these  treasure-houses  of  the  snow  and  rain  that  they 
shall  steadily  distil  the  streams  which  are  to  fill  our  rivers  ? 

It  may  be  effected  by  wise  legislation  after  we  have  enlightened  the  public  upon  the 
subject  of  an  advanced  forest  science,  and  educated  them  up  to  a  proper  and  just  appre- 
ciation of  the  importance  and  of  the  especial  functions  of  the  forests  on  these  mountain 
heights,  as  condensers  of  moisture,  as  receivers  and  as  reservoirs  of  the  water  supplies  of 
a  large  portion  of  the  continent. 

When  so  educated,  and  fully  informed  upon  these  important  truths,  with  an  enlight- 
ened public  sentiment,  the  people  will  become  more  careful  in  the  use  of  this  dangerous 
agent ;  they  will  be  more  watchful  of  their  camp  fires,  they  will  compel  others  to  be  more 
careful,  and  they  will  stamp  out  the  first  beginning  of  a  conflagration. 

In  addition  to  this  enlightened  public  sentiment,  and  complementary  to  it,  legislation 
will  be  needed  to  operate  on  those  who  may  wickedly  or  ignorantly  transgress.  Some  of 
the  excellent  suggestions  of  Mr.  Schurz  were  incorporated  in  the  bill  of  Senator  Plumb, 
of  Kansas,  last  winter  (S.  609).  They  might  prove  valuable  as  preventive  measures, 
especially  the  appointment  of  forest  guards,  as  proposed  in  the  3rd  section.  Section  13 
is  intended  to  prevent  fires  on  the  public  domain,  whether  in  prairie  or  timber.  Such  a 
provision  has  never  existed  in  the  case  of  Government  lands,  though  provided  for  by  some 
of  the  states. 

The  losses  by  fires  are  enormous,  and  should  be  prevented. 

Some  of  us  know  by  sad  and  painful  experience  how  difficult  it  is  for  the  philan- 
thropist, who  presents  a  simple  proposition  for  the  public  good,  however  great  its  im- 
portance, to  arrest  the  attention  of  the  public.  We  have  also  learned  how  almost  impos- 
sible it  is  to  reach  the  ear  of  the  law-making  powers,  and  to  excite  in  their  minds  an 
active  interest  in  such  questions  as  are  here  presented ;  in  a  word,  how  herculeaii4  an 
undertaking  is  presented,  when  we  attempt  to  educate  the  people,  and  those  who  represent 
them  in  the  Halls  of  Congress,  up  to  a  proper  and  full  appreciation  of  such  a  subject  as 
this  of  Forestry,  which  so  deeply  concerns  the  public  weal. 

More  especially  unpromising  does  such  an  effort  appear,  when  an  attempt  is  made  to 
impress  upon  their  minds  the  absolute  necessity  of  keeping  these  extensive  ranges  of 
mountain  heights  in  a  condition  best  adapted  to  attract  and  condense  the  atmospheric 
moisture,  to  receive  the  precipitation,  to  retain  it  for  a  time,  and  then  gradually  and 
quietly  to  give  it  off  through  perennial  springs,  as  limpid  fluid,  to  supply  the  fertilizing 
streams  that  shall  fill  the  rivers  which  are  so  happily  and  extensively  distributed  over  our 
great  continent. 

You  who  are  engaged  in  forest  studies,  you  who  are  engaged  in  planting  trees,  will 
unite  in  presenting  our  thanks  to  Secretary  Schurz  for  the  noble  stand  he  has  taken  in 
defence  of  the  forests  on  the  public  domain,  and  for  the  part  he  has  taken  to  call 
public  attention  to  the  vast  and  wide-spreading  influence  exerted  by  them  on  the  present 
and  future  welfare  of  the  country.  Long  may  he  be  permitted  to  prosecute  these  noble 
efforts  in  behalf  of  the  protection,  preservation,  and  extension  of  our  woodland  heritage  ! 
Mr.  President,  the  above  paper  is  but  a  repetition  of  an  open  letter  addressed  to  the 
Secretary  of  the  Interior,  which  may  never  have  fallen  under  the  notice  of  any  of  your 


*  Quoted  by  Dr.  Oswald,  and  from  him  by  Eli  K.  Price,  in  "  Sylviculture,"  an  essay  read  before  the 
American  Philosophical  Society,  Philadelphia,  1877. 
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members.  No  apology  will  be  offered,  however,  for  presenting  it  to  men  like  yourselves, 
even  thus  at  second-hand,  because  you  are  known  to  be  interested,  as  western  tree-planters 
ever  are  and  should  be,  in  everything  that  relates  to  this  great  question  of  trees.  Situated 
as  you  are,  on  the  great  open  plains,  this  is  to  you  especially  a  vital  question,  and  this 
aspect  of  the  infinite  value  to  you  of  the  mountain  forests  cannot  be  devoid  of  interest, 
even  in  the  imperfect  manner  of  its  presentation  by  such  a  tyro  in  forest  science  as  your 
friend  W. —  Western  Nebraska  Horticultural  Society. 


POPLARS,  ABELES  OR  ASPENS,  AND  COTTONWOODS. 

By  Br.  John  A.    Warder,  of  Ohio,  President  of  the  American  Forestry  Association. 

In  the  Gardener's  Monthly  for  November,  1877,  are  some  strictures  upon  the  name 
Populus  angidata,  used  by  my  friend,  Dr.  Furnas,  of  Danville,  Indiana,  as  applied  to  the 
Carolina  Poplar.  His  stock  was  received  from  Mr.  Parry,  New  Jersey,  and  through  him 
it  came  under  my  notice  in  some  cuttings  received  last  spring,  which  have  made  a  Growth 
of  three  to  four  feet.  For  the  suggestion  of  the  name  angulata,  as  applied  to  these  plants, 
I  must  assume  the  responsibility,  and  it  may  be  an  error.  The  conclusion  may  have  been 
reached  too  hastily.     It  was  given  on  the  authority  of  Michaux'  Sylva  Americana. 

Having  been  induced  to  look  up  the  authorities  within  reach,  the  following  analysis 
of  the  genus,  the  result  of  this  investigation,  is  presented  for  the  benefit  of  the  members. 

COTTONWOODS. 

1st.  Populus  angulata — Michaux'  Carolina  Poplar.  Michaux  says  this  species, 
which  he  met  under  the  name  of  Carolinian  Poplar,  was  found  southward,  in  Virginia 
and  on  the  Mississippi  and  Missouri  Rivers  growing  with  the  cottonwood  Canadensis. 
He  describes  it  as  tall-growing  and  upright,  which  is  the  character  of  the  Carolina.  The 
buds  are  short,  dark  green,  and  destitute  of  the  resin  found  on  those  of  the  cottonwood 
and  other  poplars.  This  is  believed  to  be  the  tree  so  prevalent  in  parts  of  Belgium,  where 
it  is  planted  along  the  canals,  for  which  purpose  it  is  especially  adapted  by  its  upright 
habit. 

2nd.  Populus  Canadensis,  of  Michaux.  The  cottonwood^is  considered  by  Dr.  Gray* 
to  be  the  monilifera  of  Aiton,  and  the  laevigata  of  Willdenow.  Wood's  No.  5  monilifera 
of  Aiton,  seems  to  be  different,  with  habitat  "on  the  Hudson  near  Troy,  N.Y.,  apparently 
native."     "  Fide  Beck." f 

Michaux  found  this  species  as  far  northward  as  forty-three  degrees.  It  is  abundant 
in  the  Black  Swamp,  in  North-western  Ohio,  and  fine  trees  may  be  seen  on  the  banks  of 
the  river  below  Detroit,  Mich.  Michaux  describes  the  tree  as  larger  than  the  angidata, 
and  the  bark  as  thicker  and  more  deeply  furrowed,  having  a  wider  head  and  with  the 
boughs  more  thickly  branched.  This  character  of  the  outer  bark  has  attracted  the  atten- 
tion of  the  fishermen  on  the  lakes,  who  utilize  it  as  a  substitute  for  the  more  costly  bark 
Quercus  suber,  or  cork.  Sections  of  this  substance,  often  three  inches  thick,  are  turned 
into  oval  form  and  perforated,  so  as  to  be  used  as  floats  to  their  gill-nets. 

Michaux  reports  this  species  rare  on  the  Atlantic  slope,  but  very  common  on  the 
Mississippi  above  the  Arkansas.  At  the  mouth  of  the  last  named  river  it  grows  abun- 
dantly around  the  town  of  Napoleon.  It  is  the  chief  source  of  the  steamboat  fuel  on  our 
southern  streams. 

3rd.  The  Virginian  or  Swiss  Poplar,  P.  monilifera  of  Michaux,  supposed  by  Gray  to 
be  P.  monilifera  of  Aiton,  does  not  appear  to  have  been  found  in  this  country  by  the 
Michaux,  father  or  son,  but  they  say  it  is  extensively  cultivated  in  Europe,  especially  in 
Switzerland.  In  France  the  males  only  are  found.  The  young  shoots  are  angular.  Com- 
paring  it    with   cottonwood,   Mr.  Fancourt,  director  of  forests  and  water-courses,  says 

*  Manual  of  Botany,  Asa  Gray,  2nd  Edition,  1856,  His.  No.  4,  page  419. 
t  Class  Book,  Alphonso  Wood,  41st  Edition,  1855,  page  507. 
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the  leaves  are  smaller  and  less  distinctly  heart-shaped ;  the  young  shoots  and  twigs  are 
smaller  and  less  angular,  becoming  cylindrical  in  the  third  year,  and  the  limbs  are  less 
divergent  than  the  cotton  wood.  It  also  grows  faster,  and  succeeds  in  drier  soils,  hence  its 
popularity  in  France.*  The  wood  is  said  to  be  softer  than  cotton  wood,  or  P.  Canadensis, 
of  Michaux.  Dr.  Torrey  found  it  in  Western  New  York,  on  Lake  Oneida  and  Genesee 
River,  f 

4th.  The  Cotton  Tree,  Populus  argentea,  Michaux,  and  according  to  Gray,  P.  hetero- 
phylla,  L.,  is  found  in  the  Middle,  Western,  and  Southern  States;  and  Michaux,  especially, 
refers  to  a  large  swamp  in  southern  Illinois,  and  to  Fort  Massac,  on  the  Ohio  River,  as 
habitats. 

The  tree  is  large,  with  thick  bark,  the  shoots  are  round,  the  young  leaves  very  downy, 
becoming  large,  and  having  the  lobes  at  the  base  overlapping  each  other. 

The  wood  is  described  as  inferior,  becoming  yellowish  at  the  heart. 

All  of  these  would  probably  receive  the  name  of  cottonwood  among  our  western 
wood-choppers ;  and,  indeed,  they  bear  very  near  resemblance,  and  have  close  analogies. 
The  fine  botanical  descriptions  have  been  purposely  omitted  in  this  resume. 

Poplars. 

Populus  balsamifera — Tacamahaca,  or  Balsam  Poplar,  is  a  very  distinct  species. 
This  is  particularly  northern,  extending  to  Stone  Lake,  latitude  sixty-three.  J  Leaves  on 
round  petioles,  dark  green  above,  rusty  brown  beneath ;  tree  of  medium  to  large  size, 
with  open,  straggling  branches.     Though  unseemly,  it  is  often  found  in  cultivation. 

Populus  candicans,  of  Aiton,  Balm  of  Gilead,  is  a  variety  called  also  Heart-leaved 
Balsam  Poplar.  This  form  is  chiefly  seen  in  cultivation,  though  it  has  little  to  recom- 
mend it. 

Populus  angustifolia,  of  James,  is  described  by  S.  B.  Watson,  of  Clarence  King's 
survey  of  the  fortieth  parallel,  as  a  common  tree  in  the  Rocky  Mountains.  It  is  now 
grouped  with  candicans  and  balsamifera,  of  which  it  is  a  very  distinct  western  form, 
having  also  quite  a  diversity  in  its  foliage,  some  leaves  being  ovate,  while  in  other  trees 
they  are  nearly  linear,  and  with  a  drooping  spray.  The  resemblance  to  willows  is  very 
striking,  as  seen  on  the  Platte  River,  Colorado,  near  Denver. 

8th.  Populus  trichocarpa,  Torrey,  is  western,  found  in  Truckee  Valley. 

9th.  Populus  Nigra,  L.,  European,  was  not  recognized  by  the  Michaux  in  this 
country,  but  trees  found  near  Albany,  N.  Y.,  on  the  Hudson,  and  in  New  York  City, 
were  described  by  them  as  P.  Hudsonica,  and  by  Pursh  as  the  betuli folia.  There  is  little 
doubt  about  its  having  been  introduced  from  Europe,  where  it  grows  to  a  large  size,  and 
with  P.  alba  is  much  used  along  the  Danube  in  reclaiming  low  overflowed  lands,  whose 
thickets  arrest  the  drift  of  floods  and  furnish  abundant  material  for  the  fascines  used  in 
the  wing  dams  and  levees,  erected  for  improving  navigation. 

10th.  The  Lombardy  Poplar,  Populus  dilatata,  of  Aiton,  is  no  longer  looked  upon 
as  a  species,  but  merely  a  variety  or  sport  from  the  nigra.  This  is  extensively  grown  as 
an  alley  tree  along  the  highways  of  southern  Europe,  where  it  is  a  great  favourite,  de- 
spite its  extremely  formal  habit.  It  was  early  introduced  and  extensively  planted  in  this 
country  also,  particularly  in  the  streets  of  towns  and  cities.  In  the  Eastern  States  very 
large  trees  may  yet  be  seen  in  good  condition.  In  the  Western  States,  especially  in  north- 
ern Illinois  and  Wisconsin,  it  has  been  largely  planted  to  fence-rows  as  wind-breaks,  and 
the  effect  in  a  prairie  country  is  very  pleasant ;  but  in  our  western  soils  the  tree  does 
not  prove  to  be  long-lived.  The  plants  found  in  this  country  appear  to  be  only  males. 
How  is  it  in  Europe  1  § 

*  N.  Araer.  Sylva,  vol.  ii.,  page  120. 

t  New  York  Natural  History,  Botany,  vol.  ii.  page  215. 

t  Dr.  Torrey,  Natural  History,  N.  Y.,  Botany,  vol.  ii.  page  316. 

§  This  question  is  already  answered  by  my  friend  and  jury  colleague  at  Vienna,  Gav.  Giovanni  Carlo 
Siemoni,  who  says  this  poplar  is  but  a  form  of  the  P.  nigra,  and  that  all  the  plants  are  males.  He  adds 
that  it  has  long  been  extensively  planted  in  Lombardy,  particularly  along  the  River  Po.  In  evidence  of  its 
antiquity,  he  quotes  Ovid's  reference  to  it. — Manuale  d'Arte  Forettole,  Firenze,  1872,  page  137. 
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Watson,  in  his  "  Annals  of  Philadelphia,"  says  this  tree  was  introduced  into  that 
city  in  1774,  by  William  Hamilton,  Esq.,  of  "The  Woodlands"  (near  the  Centennial 
Exhibition),  and  all  the  Lombardy  Poplars  in  the  United  States  may  be  considered 
branches,  elongations  or  offsets  of  the  tree  from  which  Mr.  Hamilton  obtained  his 
specimen.* 

Aspens. 

Asians,  or  Abeles  form  a  distinct  group  among  the  poplars.  They  are  usually  smaller 
trees,  especially  the  American  species. 

11th.  Populus  tremuloides,  Michaux.  Quaking  aspen  is  here  but  a  small  tree  of  the 
second  or  third  class,  seldom  more  than  twenty  to  forty  feet  high,  particularly  toward  the 
north,  where  it  becomes  a  mere  shrub.  A  form  of  this  species  in  the  parks  of  the  Rocky 
Mountains,  springs  up  spontaneously  in  the  greatest  abundance  wherever  the  woodlands 
have  been  burned  over.  The  older  trees  had  handsome  shafts  fifty  to  sixty  feet  high,  and 
are  used  in  construction.  This  is  almost  unique  as  a  deciduous  tree  among  the  conifers 
of  that  region. 

Generally  speaking,  this  species  has  little  value,  but  there  are  some  peculiar  forms 
which  are  cultivated  and  placed  for  effect  in  gardens  and  parks. 

1 2th.  Populus  grandidentata,  Michaux,  Michigan  Poplar  of  nurserymen,  is  a  much 
finer  tree,  also  northern  in  habitat.  On  account  of  its  rapid  growth,  this  had  received 
considerable  attention  by» western  planters,  and  though  only  a  poplar,  merit  is  claimed 
for  it  as  fencing  material  ;f  the  poles  cut  in  early  summer  and  peeled  have  been  found  to 
last  as  well  as  rails  nailed  to  posts  for  fencing. 

13th.  Populus  canescens  or  the  Populus  alba,  Linnaeus,  the  common  white  or  gray 
poplar,  with  its  many  forms  or  varieties  of  Abeles,  Athenian,  maple-leaved  and  silver 
poplar. 

Though  widely  diffused  and  planted  everywhere,  and  multiplied  wonderfully  by 
numerous  suckers  in  their  new  home,  these  are  believed  to  be  of  European  origin.  If 
correctly  understood,  my  good  friend,  Prof.  Karl  Koch,  of  Berlin,  who  has  made  a  life 
study  of  trees,  considers  this  species  to  be  American,  or  common  to  both  hemispheres. 
His  valuable  work}  is  unfortunately  not  at  hand. 

Populus  tremula,  Linn.,  is  a  small  tree  in  Europe  which  may  some  day  be  united 
with  our  P.  tremuloides.  It  is  chiefly  valued  as  a  first  crop  on  devastated  tracts  to  pre- 
pare the  soil  for  those  of  greater  utility,  says  Siemone.§ 

In  Southern  Europe  the  white  poplar  becomes  a  noble  tree,  and  the  timber  is  much 
used  in  the  construction  of  dwellings.  It  may  be  found  valuable  by  our  western  planters. 
Michaux  claims  two  distinct  trees,  the  white  and  the  gray,  attributing  superiority  to  the 
latter. —  Western  Nebraska  Horticultural  Society. 


THE  TIMBER  QUESTION. 

This  is  a  matter  which  has  no  politics  in  it,  but  which  has  already  become  an  import- 
ant question.  In  the  new  north-west  part  of  the  State,  the  people  are  yet  labouring  to  get  rid 
of  the  forest,  but  in  the  old  and  early  settled  portions  it  is  evident  to  everyone  that  the 
war  of  the  axe  and  the  trees  has  been  carried  too  far. 

It  is  certainly  one  of  the  functions  and  one  of  the  duties  of  the  Legislature  to  consi- 
der this  matter.  It  is  an  agricultural  question  also  ;  and  why  that  Board  and  the  College 
has  not  given  attention  to  it,  is  something  of  a  mystery  to  us. 

The  first  we  heard  of  it,  as  a  practical  effort,  came  from  the  State  Horticultural  Society, 
in  the  form  of  a  petition  for  a  law  encouraging  the  culture  and  preservation  of  forest  trees. 
This  was  referred  to  the  Committee  on  Agriculture  in  the  House.     Next  came  a  memorial 

*  Darlington's  Agr.  Botany,  2nd  Edition,  page  332. 

t  Bryant's  Forest  Trees,  page  124. 

+  Koch's  Dcndrologie. 

§  Manuale  d'Arte  ForettdU. 
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from  Colonel  Whittlesey,  a  member  of  a  Committee  of  the  American  Association  for  the 
Advancement  of  Science,  presented  by  Mr.  Chapman,  which  had  the  same  reference  as 
that  of  the  Horticultural  Society.  The  Committee  of  the  American  Association  have 
presented  the  whole  subject  to  Congress  and  the  Executive,  so  far  as  it  has  connection  with 
the  public  lands.  President  Grant  has  sent  in  a  message  to  Congress,  and  that  body  is 
effectually  at  work  offering  land  bounties  for  tree  planting  on  the  prairies. 

The  future  consequences  of  the  destruction  of  timber  will  be  appalling  if  they  shall 
be  the  same  here  as  in  other  countries — with  our  rapid  modes  of  doing  everything,  this 
future  may  not  be  very  distant.  It  is  the  object  of  the  Scientific  Committee  to  collect  the 
facts  respecting  timber  destruction  as  they  have  developed  in  Europe. 

The  papers  before  our  Legislature  refer  less  to  the  general  subject  than  to  what  per- 
tains to  Ohio,  for  it  is  not  in  the  power  of  Congress  to  do  much  for  us.  This  we  must  do 
ourselves. 

Mr.  Chapman  reported  a  bill  which  has  not  yet  been  discussed,  which  embraces  only 
the  encouragement  of  trees  in  the  public  highways.  Something  more  than  this  must  be 
done  eventually ;  but  this  is  a  good  beginning.  The  subject  will  work  its  way  into  notice 
from  the  necessity  of  the  case,  though  its  progress  may  be  slow.  Some  two  years  since  we 
cuddled  the  forest  trees  somewhat,  as  may  be  seen  by  our  files,  but  with  very  little 
effect. 

People  are  slow  to  perceive  the  advantage  of  what  seems  to  concern  posterity.  To 
show  that  the  growth  of  trees  does  not  inure  to  future  generations  entirely,  we  quote 
largely  from  the  memorial  of  Col.  Whittlesey,  which  was  printed*  by  the  House.   He  says  : 

The  benefits  of  tree  planting  may  be  felt  in  fifteen  or  twenty  years,  and  timber  cut 
in  thirty  to  thirty-five  years. 

In  Salisbury,  Connecticut,  on  the  rocky  slopes  of  the  Taconic  mountain,  too  rough 
for  cultivation  or  even  pasture,  the  spontaneous  growth  is  cut  once  in  twenty -five  years 
for  making  charcoal,  and  pays  the  interest  on  $100  per  acre.  It  is  divided  into  twenty- 
five  belts  or  strips,  running  from  the  base  to  the  summit  of  the  mountain,  one  of  which  is 
cut  away  each  year.  I  have  seen  in  southern  Illinois,  in  1832,  a  small  growth  of  oak  and 
hickory,  on  the  borders  of  the  prairie,  which  in  1848,  after  a  lapse  of  sixteen  years,  was 
large  enough  for  many  uses  on  the  farm,  making  two  posts  or  two  rails. 

In  Aurora,  Portage  county,  there  is  a  farm  where  the  shell-bark  hickory  has  been 
allowed  to  grow  in  an  old  slashing.  After  twenty  years  these  trees  produced  a  profitable 
crop  of  first-class  nuts  ;  and  the  larger  ones  were  cut  for  axe  helves  and  pick  handles.  Old 
settlers  of  Stark  county,  Ohio,  have  told  me  that  where,  in  the  year  1800,  there  were  open- 
ings covered  with  bushes  not  as  high  as  a  man's  head,  in  1850  the  trees  were  few  of  them 
less  than  fifty  feet  in  height.  In  Massachusetts  a  white  pine,  which  had  been  transplanted, 
attained  a  diameter  of  two  feet  (at  two  feet  above  the  ground)  and  a  height  of  eighty  feet, 
in  thirty-five  years. 

The  City  of  Cleveland  has  acquired  the  title  of  the  "  Forest  City,"  on  account  of 
shade  trees  planted  in  the  streets  and  public  grounds,  most  of  them  within  twenty-five 
years.  This  was  brought  about  by  public  opinion,  cultivated  by  the  example  of  the  late 
Leonard  Case  and  a  few  other  large  owners  of  city  lots.  An  elm  set  out  by  him  in  1824 
still  thrives  near  the  south-west  corner  of  the  post  office.  Its  girth  two  feet  above  the 
pavement,  is  seven  feet,  and  consequently  its  diameter  is  two  feet  five  inches.  In  1836, 
the  Hon.  John  W.  Allen,  John  M.  Sterling,  and  the  late  Charles  M.  Giddings  planted 
native  trees  in  front  of  lots  in  which  they  were  interested.  By  their  exertions,  the  vil- 
lage corporation  authorized  the  same  to  be  done  in  the  north-east  quarter  of  the  public 
square,  and  in  1839-'40,  in  other  parts  of  it,  under  the  direction  of  John  Wills.  Those 
trees  are  principally  elms,  and  now,  after  a  life  of  thirty-five  to  forty  years,  are  from  one 
and  a  half  to  two  feet  in  diameter.  By  observations  upon  nineteen  cultivated  trees, 
whose  age  was  known,  I  find  that  the  average  increase  in  diameter  is  about  two-thirds  of 
an  inch  each  year  ;  the  annual  layer  or  ring  of  growth  being  not  far  from  one-third  of 
an  inch. 

For  light  lumber  and  wooden  ware,  the  whitewood  or  poplar,  the  white  pine,  chest- 
nut, and  the  linden  or  basswood  may  be  used  in  thirty  years  from  the  seed.  Three  to  five 
years  may  be  gained  by  transplanting  young  trees.     In  a  field  of  seedlings  the  less  thrifty 
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can  be  profitably  thinned  out  and  used  as  fuel,  at  twelve  or  fifteen  years ;  and  the  ground 
will  then  produce  pasturage.  If  at  the  expiration  of  thirty  or  thirty-five  years  it  shall 
be  entirely  cleared,  the  soil  will  be  found  restored  and  ready  for  cultivation. 

Every  farm  of  one  hundred  acres  should  have  at  least  fifteen  acres  in  growing  wood- 
land, in  which,  by  proper  care,  the  crop  may  always  be  kept  good. 

As  the  primitive  forest  is  thinned  out  for  timber,  or  by  natural  decay,  by  a  proper 
and  well  advised  attention  to  the  second  growth  it  will  renew  itself  perpetually. 

In  this  State,  besides  the  ordinary  uses  for  timber  on  farms,  there  is  an  extraordinary 
demand  for  fuel  and  ties,  by  railroad  companies.  Their  fuel  may  be  obtained  from  coal 
mines,  but  no  substitute  is  known  for  wooden  ties.  The  roads  of  the  State  now  require 
for  repairs,  without  regarding  the  laying  of  new  lines,  about  a  million  and  a  half  of  ties 
annually. 

What  is  necessary  here  is  the  preservation  of  a  proper  proportion  of  wooded  land, 
which  is  not  only  valuable  property,  but  is  indispensable  to  the  full  enjoyment  of  the  re- 
mainder. When  the  growth  of  native  timber  is  wholly  destroyed  in  the  ancient  States  of 
Europe  and  Asia,  the  region  becomes,  in  process  of  time,  a  desert,  or  so  near  it  to  be  of 
little  value.  The  reasons  why  growing  trees  have  such  an  important  influence  upon  the 
increase  of  inundations,  and  consequently  of  low  water  and  of  drought,  the  diminution 
of  atmospheric  moisture,  which  affects  vegetation  of  all  kinds,  the  increase  of  heat  in 
summer,  and  of  cold  in  winter,  rural  beauty,  shade,  health,  and  numerous  consequences 
that  come  on  slowly,  but  in  time  produce  prodigious  results,  I  do  not  at  this  time  propose 
to  give. 

J.  A.  W. 


SUMMER  MEETING. 

The  summer  meeting  was  held  at  Guelph,  on  Tuesday  and  Wednesday,  July  6th  and 
7th,  1880. 

The  President  and  Vice-President  being  absent,  the  Secretary  called  the  meeting  to 
order. 

P.  E.  Bucke,  Esq.,  of  Ottawa,  was  called  to  the  Chair;  the  minutes  read;  and  the 
question  "  Which  varieties  of  Strawberries  are  least  injured  by  late  frosts  V  considered. 

In  reply  to  this  inquiry  it  was  stated  that  as  a  matter  of  course  the  later  any  variety 
came  into  bloom  the  more  likely  it  would  be  to  escape  the  spring  frosts,  but  that  usually 
the  late  blooming  varieties  were  also  late  in  ripening.  Also  that  those  varieties  which 
had  an  ample  supply  of  foliage  reaching  above  the  fruit  stalks  were  less  liable  to  sufter, 
because  the  leaves,  in  some  measure  at  least,  protected  the  blossoms. 

Mr.  Gilchrist  remarked  that  they  were  very  liable  to  have  late  frosts  at  Guelph,  and 
that  he  had  not  observed  any  marked  difference  in  varieties  with  regard  to  their  ability  to 
resist  frost,  or  to  the  blossoms  escaping  the  effect  of  the  frost  by  reason  of  being  protected 
by  the  leaves,  but  that  if  the  variety  happened  to  be  in  full  bloom  at  the  time  the  frost 
came,  the  fruit  was  mostly  destroyed  ;  yet  if  it  had  blossomed  long  enough  before  to  admit 
of  the  berries  having  attained  to  that  stage  of  their  growth  when  they  are  turned  down 
towards  the  ground,  the  fruit  mostly  escaped  injury,  as  also  did  those  varieties  which  were 
not  yet  in  bloom.  Notwithstanding  the  fact  that  the  Wilson  blossoms  are  not  protected 
by  the  foliage,  it  was  the  variety  that  strawberry  growers  relied  upon  in  that  locality  for 
profit. 

Further  conversation  on  the  subject  failed  to  bring  out  anything  definite  with  regard 
to  the  varieties  of  strawberry  which  suffered  least  from  spring  frosts,  and  the  meeting 
adjourned,  to  meet  at  the  Experimental  Farm  in  the  afternoon,  and  at  the  City  Hall  in 
the  evening. 

The  President  and  Professors  received  the  Association  with  great  cordiality,  and  did 
all  in  their  power  to  make  their  visit  agreeable  and  instructive.  After  giving  the  gentle- 
men a  bird's-eye  view  of  the  farm  from  the  top  of  the  main  building,  they  conducted  them 
over  that  part  of  the  farm  which  is  devoted  to  fruit  and  garden  culture,  and  explained  the 
nature  of  the  planting  already  done,  and  what  has  been  commenced  this  spring  of  fruit 
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and  forest  tree  planting  for  educational  and  experimental  purposes.  A  field  of  twenty 
acres  has  been  set  apart  for  fruit  culture,  with  the  expectation  that  ultimately  it  will  be 
occupied  by  trees  of  apple,  pear,  plum  and  cherry,  and  in  the  meanwhile  afford  ample  room 
for  the  cultivation  of  small  fruits,  other  than  grapes,  for  which  a  field  of  some  five  acres 
will  be  set  apart.  These  fruits  are  intended  to  afiord  the  institution  a  continuous  supply 
of  fresh  fruit  for  consumption,  and  the  means  of  examination,  comparison  and  experiment 
as  a  part  of  the  instruction  given  to  the  pupils. 

A  commencement  has  also  been  made  in  forest  tree  planting,  beginning  with  the  sow- 
ing of  tree  seeds,  and  the  gathering  of  young  trees  from  our  own  forests  and  planting  them 
in  rough  land  that  has  never  known  plough,  with  a  view  of  illustrating  what  can  be  done 
by  every  farmer  in  the  way  of  supplying  himself  with  trees  for  ornament,  shelter  and 
economical  purposes. 

The  members  were  also  shown  the  fine  specimens  of  some  of  the  most  valuable  breeds 
of  cattle  and  sheep,  which  have  been  imported  for  the  farm,  thus  enjoying  an  opportunity, 
of  examining  and  comparing  different  breeds,  not  often  to  be  found.  In  this  way  the  after- 
noon was  passed  both  very  agreeably  and  profitably,  and  the  members  returned  to  the 
town  in  time  for  the  evening  meeting,  most  favourably  impressed  with  the  educational 
advantages  of  the  institution,  and  the  courteous  hospitality  of  the  officers. 

It  is  gratifying  to  learn  that  the  farmers  are  taking  an  interest  in  this  School  of 
Agriculture,  and  that  already  several  thousands  have  visited  the  grounds  this  summer  as  a 
pleasant  holiday  excursion  for  their  families,  and  have  shown  their  appreciation  of  what 
is  being  done  there  for  their  benefit  by  paying  a  visit  to  the  institution ;  and,  although 
sometimes  coming  in  considerable  numbers  at  a  time,  not  a  shrub,  or  plant,  or  flower,  or 
fruit  was  touched. 

Evening  Session. 

After  appointing  Messrs.  Leslie,  Beall,  and  A.  M.  Smith  a  Committee  to  examine 
the  fruits  on  exhibition,  the  meeting  listened  to  a  paper  from  Mr.  B.  Gott,  Arkona,  upon 
the  fruit  prospects  of  the  County  of  Lambton. 

Mr.  Gott  received  the  thanks  of  the  meeting  for  his  interesting  paper,  which  he  was 
requested  to  hand  to  the  Secretary  for  the  Annual  Report. 


REPORT  OF  THE  FRUIT  PROSPECTS  OF  THIS  SEASON. 

Gentlemen  of  the  Fruit  Growers^  Association  of  Ontario  : 

The  present  season  being  every  way  a  peculiar  one,  I  concluded  that  in  coming  among 
you,  a  statement  or  report  of  the  fruit  prospects  of  that  part  of  Ontario  with  which  I  am 
familiar,  might  not  be  uninteresting.  This  county,  viz.,  the  County  of  Lambton,  in  the 
extreme  west  of  Ontario,  is  rapidly  becoming  widely  and  favourably  known  as  a  success- 
ful and  promising  fruit-growing  region.  In  the  same  County  of  Lambton  we  have  the 
famous  grape,  peach  and  strawberry  section,  extending  for  several  miles  around  Arkona, 
on  the  banks  of  the  river  Aux  Sauble  ;  the  noted  apple  and  peach  orchard  section  for  many 
miles  on  the  lake  shore  in  the  Township  of  Bosanquet,  and  a  most  admirable  general  fruit 
section  around  the  Town  of  Sarnia,  and  extending  the  whole  distance  on  the  borders  of 
the  beautiful  River  St.  Clair  on  the  frontier.  The  county  is  also  known  and  favourable 
in  all  its  divisions  for  extensive  home  fruit  productions,  so  that  its  people  have  an  abund- 
ance of  the  good  things  of  this  life  as  well  as  the  hope  of  that  which  is  to  come.  The 
capabilities  of  this  extensive  and  wealthy  county  for  extensive  fruit  production,  are  still 
very  largely  untried,  and  a  rich  reward  in  this  direction  awaits  the  industrious,  intelligent 
and  patient  fruit  grower.  For  many  years  past  we  have  had  in  this  region  a  large  share 
and  plenty  of  rich  and  beautiful  fruit  annually ;  for,  although  in  some  years  our  fruit  has 
been  less  plentiful  than  in  others,  yet  by  carefulness  and  economy  in  saving  and  use, 
we  have  always  had  plenty,  and  an  entire  dearth  in  this  valuable  product  of  our  soil  of 
late  years  has  been  entirely  unknown  to  us.      This  year,  however,  we  have  not  merely 
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had  plenty,  but  we  have  a  superabundance  of  fruit  in  prospect  as  though  we  were  about 
to  be  surfeited.  Our  whole  country  is  teeming  with  its  riches  and  bountiful  products 
both  of  the  fruits  of  the  field  and  of  the  orchard.  So  abundant  are  the  prospects  of  the 
general  fruit  crop  that  growers  are  already  beginning  to  ask  in  deep  concernment,  where 
shall  we  market  our  crop  1  What  shall  we  do  with  our  fruit  ?  and  such  like,  and  prices 
are  dubious.  Our  earliest  and  most  welcome  fruit  crop  of  strawberries  is  already  gathered 
and  taken  care  of,  and  a  most  plentiful  and  beautiful  crop  it  was.  One  local  grower  has 
reported  in  our  paper  his  product  from  one  half  acre  to  have  been  1,568  quarts,  sold  at 
an  average  price  per  quart  of  9  cents,  or  $283  per  acre.  The  fruit  has  been  exceedingly 
fine  and  very  plentiful,  so  that  all  have  had  a  large  supply  ;  and  with  the  exception  of 
rather  heavy  rains  at  the  commencement  of  its  ripening,  nothing  occurred  to  mar  its 
beautiful  appearance  and  excellent  quality.  This  fruit  is  attracting  much  attention  m 
this  part  of  our  county  and  is  very  likely  to  be  very  largely  grown. 

The  raspberries,  currants  and  gooseberries  are  just  now  on  the  point  of  ripening,  and  are 
coming  in  in  great  abundance,  and  of  the  most  admirable  quality  ever  known.  The  crop 
of  both  black  and  red  raspberries  is  fast  becoming  very  acceptable  in  this  section,  and  is 
likely  to  prove  remunerative  to  the  growers  of  so  rich  and  delicate  a  fruit.  One  gentle- 
man in  this  neighbourhood  is  already  planting  very  largely  of  them  and  has  them  in  great 
variety  and  perfection,  and  many  others  are  following  in  his  wake.  Gooseberries  and  cur- 
rants are  of  the  most  excellent  quality,  and  so  plentiful  generally  that  they  are  unsaleable. 
Our  people  are  very  much  in  need  of  simple  methods  of  artificial  means  of  preserving  these 
and  other  summer  fruits.  When  they  are  plentiful  they  are  a  drug  on  our  hands,  and  at 
other  times  we  are  in  great  need  and  would  be  glad  of  them.  The  great  variety  and  ex- 
cellence of  these  fruits  should  secure  for  them  better  attention  and  better  culture,  and 
we  are  pleased  to  see  considerable  improvement  in  this  direction,  and  the  finest  of  fruit  is 
now  abundantly  produced. 

Our  crop  of  apples  this  season  will  be  plentiful  but  not  abundant.  Many  of  our 
apple  trees  are  biennial  in  their  bearings,  and  on  account  of  a  very  heavy  general  apple 
crop  last  season  this  is  the  off  year  with  many  trees.  Nevertheless,  in  summer  fruits 
especially  the  crop  will  be  considerable,  and  plentiful  in  Early  Harvest  and  Red  Astrach- 
ans  the  most  popular  and  profitable  of  summer  apples.  In  some  cases  also  winter  varieties 
of  standard  merit  will  be  adequate  to  the  demands  for  home  and  family  use  ;  and  we  shall 
doubtless  be  able  to  show  this  fall  at  our  local  and  popular  exhibitions  some  of  the  finest 
and  handsomest  apples  seen  for  many  years.  Contrary  to  all  expectations  the  ravenous 
insects  and  diseases  of  all  our  fruit  bearing  trees  and  shrubs  are  most  remarkably  favour 
able  •  and  not  for  many  years  have  we  enjoyed  such  a  freedom  from  insect  pests  as  in  this 
In  this  particular  our  apple  trees  are  no  exception  as  far  as  the  tree  and  the  leaf  are  con- 
cerned but  we  already  notice  some  considerable  mark  of  the  destructive  codlm  moth  in  the 
fruit.  '  If  better  attention  were  given  to  the  suppression  of  the  ravages  of  insects  and  dis- 
eases on  our  fruit  trees  our  rewards  would  doubtless  be  great.  _ 

Pears  are  not  so  much  planted  among  us  and  do  not  receive  so  much  attention  as  they 
richlv  deserve  :  but  where  they  are  planted,  and  receive  an  ordinary  amount  of  intelligent 
carefulness,  they  richly  reward  the  labours  of  the  patient  fruit-grower.  The  crop  this  season 
will  not  be  large,  but  some  very  fine  fruit  will  be  produced,  especially  of  Bartlett  and 
Flemish  Beauty,  the  two  most  popular  and  profitable  of  all  pears.  It  is  very  remarkable 
that  scarcely  any  of  the  dreaded  blight  on  pear  trees  has  been  known  m  this  county  and 
they  are  also  most  remarkably  free  from  the  depredations  of  insects.  This  may  be  there- 
fore looked  upon  as  the  El  Dorado  of  the  pear  tree  and  the  very  home  of  this  valuable  and 

luscious  fruit.  .  .  .         ,      •• 

The  Cherry  crop  is  not  abundant  and  save  only  in  one  variety,  this  county  is  not  cele- 
brated for  its  beautiful  cherries.  This  variety  usually  called  the  common  sour  cherry is 
plentiful  enough  and  fully  adequate  to  supply  all  the  inhabitants  with  acid  during  the 
rest  of  their  lives.  This  common  sour  cherry,  or  Late  Richmond  of  the  catalogues  is  al- 
most indigenous  to  this  county,  and  easily  and  abundantly  propagated,  and  as  Col.  Brooks 
remarks  soon  makes  a  free  nursery  to  the  neighbourhood.  Some  large  trees  however,  of 
improved  varieties  are  very  productive,  and  annually  produce  very  fine  fruit,  but  spring 
frosts  are  their  greatest  bane.     There  is  a  singular  fatality  this  season  come  over  some  of 
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our  fine  young  growing  cherry  trees.  It  appears  to  be  a  winter  or  frozen  sap  blight,  caused 
evidently  by  our  unusually  mild  and  spring-like  winter.  The  theory  is  that  the  warmth 
attracts  the  sap  into  the  body  of  the  tree,  and  afterwards  freezing,  then  bursts  the  wood- 
cells,  and  the  tree,  though  making  an  attempt  to  start  and  live,  soon  dies.  We  shall  lose 
some  fine  trees  from  this  cause.     The  cherry  slug  is  not  present. 

Of  Plums  this  may  be  regarded  as  the  favourable  home,  and  the  crop  will  be  amazing 
both  for  quantity  and  quality.  Black  knot  is  very  prevalent,  and  little  is  being  done  to 
prevent  its  destructive  spread.  It  is  difficult  to  see  what  our  municipal  officers  are  doing 
in  this  matter.  The  dreaded  and  destructive  little  Turk  alias  the  plum  curculio,  is  very 
abundant  and  persistent,  but  continued  and  patient  jarring  overcomes  the  difficulty,  and 
the  crop  is  saved. 

This  is  the  centre  of  a  very  interesting  peach  section,  and  the  crop  of  this  popular  and 
valuable  fruit  promises  to  be  the  largest  known  in  this  county  for  many  years.  Several 
causes  are  operating  on  them  to  thin  them  out,  yet  the  trees  are  literally  loaded  to  break- 
ing down,  and  it  will  be  impossible  to  obtain  a  market  for  the  fruit  in  local  centres.  But 
as  the  fruit  is  usually  produced  so  fine  and  of  such  excellent  quality  it  can  be  very  profit- 
ably and  easily  shipped  to  other  markets  where  good  paying  prices  can  be  obtained.  The 
dreaded  Yelloivs  of  which  we  hear  so  much  in  peach  sections  is  not  known  among  us.  This 
we  consider  a  happy  exemption,  and  we  are  anxious  to  make  the  best  possible  use  of  it. 

Thus  to  sum  up  the  remarkable  points  or  characters  of  this  very  remarkable  season, 
we  have  first,  a  season  of  extreme  and  unusual  earliness.  Every  kind  of  fruit  appears  to  be 
fully  two  weeks  in  advance,  by  the  day  of  the  month,  of  its  usual  time  of  ripening.  Secondly, 
a  most  abundant  crop  of  all  kinds  of  fruit  simply,  excepting  apples  and  pears,  and  of  these 
we  shall  have  a  plentiful  supply  ;  and,  thirdly,  the  season  has  been  most  remarkable  for 
its  comparative  immunity  from  insect  ravages  and  blight.  This  is  a  great  blessing,  for 
which  we  should  be  very  thankful,  as  also  I  trust  we  are.  Hoping  for  like  favourable 
circumstances  in  all  parts  of  our  fruitful  country, 

I  am  yours  very  truly, 

B.  Gott. 

Arkona,  Ont.,  July  5th,  1880. 


Raspberries. 

The  question  "  What  raspberries  succeed  best  in  the  vicinity  of  Guelph  V  was  con- 
sidered. 

Mr.  Gilchrist  remarked  that  the  Philadelphia  succeeds  best,  some  other  newer 
varieties  are  tender ;  that  he  does  not  think  raspberries  can  be  grown  here  with  profit,  for  the 
reason  that  wild  raspberries  are  so  abundant  and  cheap.  The  Clarke  and  Arnold's  Diadem 
are  tender. 

Mr.  Bucke,  of  Ottawa,  has  found  the  Saunders  raspberry  very  hardy,  he  has  raised 
some  seedling  raspberries  from  the  seeds  of  Saunders'  hybrid,  and  they  proved  to  be  some 
of  them  white,  some  black,  and  some  red. 

Mr.  Elliot,  Guelph,  does  not  believe  that  raspberries  can  be  profitably  grown  at 
Guelph.  He  finds  it  necessary  to  lay  all  varieties  down  to  protect  them  from  the  winter. 
The  Clarke  is  the  strongest  and  best  grower  he  has  yet  tested,  and  he  believes  it  to  be  as 
hardy  as  any  variety.  He  has  grown  Franconia,  Herstine,  Brinckle's  Orange,  and  Marvel 
of  Four  Seasons. 

Mr.  Davidson  had  tried  to  grow  raspberries,  but  had  failed. 

Mr.  McCrae  grows  Clarke,  it  has  stood  the  past  winter  very  well. 

Gooseberries. 

The  subject  of  gooseberries  was  then  taken  up. 

Mr.  Elliot  had  grown  only  Downing  and  a  small  red  variety. 

Mr.  Murton  has  grown  the  large  gooseberries  with  much  success.  The  soil  is  a  deep 
rich  loam,  stiff,  and  the  plants  are  well  trimmed  up  by  cutting  out  the  lower  branches  ; 
is  able  to  grow  Whitesmith  and  other  English  varieties  without  mildew. 
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Mr.  Patterson  has  grown  large  English  sorts  for  some  ten  or  twelve  years.  He 
usually  has  more  or  less  mildew,  but  by  thorough  pruning  and  thinning  out  of  the 
branches,  is  able  to  prevent  it  from  spreading  to  any  serious  extent.  He  finds  them  to 
grow  equally  well  in  sandy,  loamy,  and  stiffer  soils. 

Mr.  Gilchrist  has  found  all  of  these  varieties  to  mildew  badly  with  him,  and  believes 
that  we  must  look  to  our  own  native  varieties  for  good  gooseberries,  in  the  future.  The 
Whitesmith  has  been  winter-killed  in  his  grounds. 

Mr.  Davidson  has  found  the  English  varieties  to  mildew,  and  believes  it  is  attribu- 
table to  the  fact  that  the  plants  are  too  much  shaded. 

Forestry. 

"  What  are  the  economical  uses  of  woods  other  than  pine,  and  what  are  their  re- 
spective commercial  values  1 " 

In  reply  to  this  question,  Mr.  Thomas  Beall,  of  Lindsay,  submitted  the  following 
memoranda : — 

Ash,  Black — Is  used  for  hoop  timber,  fruit  baskets,  common  carriage  work,  such  as 
sills,  boxes,  etc.,  and  also  in  cabinet  work  and  house  joining.  Yalue,  from  $8  to  $10 
per  M. 

Ash,  White — Is  used  for  handles  for  nearly  all  kinds  of  agricultural  implements, 
such  as  spades,  shovels,  picks,  forks,  hoes,  and  for  scythe-snathes  and  cradles,  for  barley- 
forks,  hay -rakes,  etc.  ;  also  for  waggon  tongues  and  boxes,  crossbars,  whiffle-trees  and  neck- 
yokes.  A  small  quantity  is  used  by  cabinet-makers,  and  it  is  of  late  years  being  much 
used  for  inside  finishings  for  house-building,  for  window  and  door  casings,  wainscot- 
ing, flooring,  etc.     Value,  from  $15  to  $20  per  M. 

Beech. — For  Firewood  only. 

Butternut. — Used  in  cabinet- ware  for  common  sideboards,  table  tops,  whatnots, 
bureaus,  etc.     Value,  from  $10  to  $14  per  M. 

Basswood. — For  common  chair  work  and  seats  of  various  kinds,  buggy  and  cutter 
work,  fanning  mills,  canoe  building,  and  also  used  by  cabinet-makers  for  many  articles 
of  household  furniture.     Value  from  $8  to  $12  per  M. 

Birch — Is  much  used  (in  connection  with  maple)  for  flooring  in  public  buildings, 
halls,  etc.,  also  in  stair  building  for  newel  posts,  ballusters,  rails,  etc.,  and  is  also 
much  used  by  cabinet-makers.     Value  from  $15  to  $20  per  M. 

Cherry. — Very  scarce.     Uses  same  as  last-mentioned.   Value  from  $20  to  $25  per  M. 

Cedar. — Nearly  all  our  rail  fences  are  of  cedar,  also  our  fencing  posts  and  telegraph 
poles.  It  is  much  used  also  for  railroad  ties,  and  for  sleepers  for  side-walks,  cellar  floors ; 
also  for  shingles.  Cedar  lumber  varies  in  price  more  than  any  other  of  our  native  woods, 
ranging  from  $6  to  $20  per  M.,  the  larger  price  being  readily  obtained  for  long,  wide, 
and  clear  boards. 

Ehn,  Rock  and  Gray. — Used  much  in  the  manufacture  of  heavy  sleighs  and  cutters, 
wooden  ploughs,  etc.     Value  $12  per  M. 

Hemlock. — The  bark  used  for  tanning  leather.  The  wood  makes  excellent  joists, 
scantling  and  rough  boarding,  or  any  rough  work  into  which  nails  are  driven,  such  as 
sleepers  for  sidewalks,  and  also  for  railroad  ties.  The  lumber  sells  at  from  $6  to  $8  per  M. 

Maple. — Used  largely  in  cabinet-making,  and   for  flooring  (with  birch  or  walnut). 
It  is  also  in  great   demand  for  the  manufacture  of  the  wood- work   of  nearly  all  kinds 
of  agricultural  machinery,  or  other  articles  where  wood  is  required  having  great  rigidity. 
Value  about  $16  per  M. 

Spruce. — Is  sometimes  used  for  flooring,  and  is  much  used  for  planking  for  steam- 
boats, scows,  etc.     Value  about  $14  per  M. 

Tamarack. — Is  much  used  for  ladders,  scaffold-poles,  ledgers,  pultogs,  etc.,  during  the 
construction  of  buildings.  It  is  often  used  for  rafters  for  barns,  sheds,  etc.  It  is  very 
useful  wherever  long,  straight,  and  tough  poles  are  required.  It  makes  excellent  rail- 
road ties  when  sufficiently  large.  A  small  quantity  finds  its  way  to  the  saw-mills  where 
it  is  made  into  flooring,  and  is  worth  about  $12  per  M.  Great  numbers  of  the  stumps 
are  used  as  knees  in  boat  and  scow  building. 
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Oak,  White — Is  very  much  used  in  the  manufacture  of  heavy  waggons  and  carriages 
of  all  kinds,  sleighs  and  cutters,  and  also  for  many  of  the  agricultural  implements  and 
machines  at  present  in  use,  and  it  is  also  used  for  some  of  the  finer  qualities  of  cabinet- 
ware.     Value  from  $20  to  $25  per  M. 

Oak,  Blue — Is  used  for  the  same  purposes  as  the  foregoing,  excepting  cabinet-work. 
It  is  a  better  quality  of  timber  than  the  white  oak,  and  is  very  scarce.  Value,  $25  to 
$30  per  M. 

Oak,  Red. — Used  largely  in  the  manufacture  of  household  furniture,  and  for  stair 
building,  newel  posts,  ballusters,  hand-rails,  etc.     Value  $15  per  M. 

The  foregoing  statements  respecting  the  economic  uses  of  woods,  are  confined  to"  the 
kinds  found  growing  in  the  vicinity  of  Lindsay,  and  the  uses  to  which  they  are  applied, 
are  those  prevailing  in  this  part  of  the  country.  The  prices  attached  are  the  market 
prices  in  this  town. 

Thos.   Beall. 

Lindsay,  6th  July,  1880. 

The  meeting  thanked  Mr.  Beall  for  the  very  valuable  information  he  had  given,  and 
the  remainder  of  the  evening  was  spent  in  conversation  upon  the  uses  to  which  our 
various  woods  were  put,  and  the  constantly  increasing  cost  of  many  of  them,  owing  to 
the  diminishing  of  the  supply  and  the  increasing  demands  of  an  increasing  population. 


Morning  Session. — July  7  th. 

At  the  opening  of  this  session  the  Secretary  read  a  letter  he  had  recently  received 
from  one  of  our  most  prominent  pomologists,  Mr.  James  Dougall,  Windsor,  accompanied 
with  a  photograph  of  a  new  weeping  cherry  that  had  originated  on  Mr.  DougalFs 
grounds,  and  a  branch  laden  with  fruit  taken  from  one  of  his  new  seedling  cherries, 
named  by  him  the  Windsor.  In  this  letter,  Mr.  Dougall  states  that  the  Windsor  is  a 
very  prolific  and  valuable  market  fruit,  the  specimen  branch  sent  being  from  a  young 
tree  that  is  bearing  for  the  second  time,  and  is  literally  loaded  with  fruit,  all  the  branches 
being  fully  as  well  and  some  much  better  loaded  than  the  branch  sent. 

The  Secretary  stated  that  he  only  regretted  the  branch  had  not  been  received  a  little 
later,  so  that  he  could  have  brought  it  to  this  meeting,  for  it  was  certainly  the  most  pro- 
fusely covered  with  fruit  that  he  ever  saw.  The  cherries,  though  not  very  large,  were  of 
fine  size,  and  seemed  to  be  quite  firm  fleshed.  They  were  hardly  ripe  enough  to  enable 
him  to  judge  of  the  flavour.  He  should  think  that  if  any  variety  of  cherry  would  be 
profitable  as  a  market  sort  this  certainly  would  take  the  lead. 

He  also  exhibited  to  the  members  the  photograph  of  the  Weeping  Napoleon  which 
he  had  received  from  Mr.  Dougall,  which  was  taken  last  year,  and  remarked  that  the 
fruit  sent  him  from  this  tree  had  become  mouldy  in  the  transportation,  and  that  he  could 
not  speak  of  its  quality.  The  fruit  did  not  seem  to  be  as  large  as  that  of  the  Windsor, 
and  was  darker  in  colour. 

Mr.  Dougall  states  in  his  letter  that  the  origin  of  the  weeping  variety  was  a  side 
shoot  from  the  stem  of  a  Napoleon  cherry,  that  grew  out  below  the  graft  and  bent  down 
to  the  ground.  Some  trees  were  budded  from  the  shoot,  one  of  which,  being  worked  up 
high,  grew  to  be  quite  a  large  tree,  the  others  being  budded  at  the  ground  never  could  be 
got  to  grow  into  trees.  The  one  from  which  the  photograph  was  taken  was  budded  sub- 
sequently at  nearly  six  feet  high,  and  shows  a   most  perfect  and  beautiful  weeping  habit. 

The  Secretary  also  read  a  letter  from  Mr.  A.  Hood,  Barrie,  in  which  he  regrets  his 
inability  to  send  to  the  meeting  some  fruit  of  a  cherry  tree  grown  in  the  grounds  of  Mr. 
J.  R.  Cotter,  of  Barrie,  which  he  describes  as  being  a  forest  growth,  though  the  fruit 
bears  no  resemblance  to  the  common  wild  cherry,  and  as  being  perfectly  hardy  in  that 
climate  and  productive.  He  thinks  the  tree  worthy  of  attention,  because  the  fruit  is 
superior  to  anything  else  that  is  equally  hardy,  healthy  and  vigorous. 
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Mr.  Hood  states  that  he  thinks  fruit  will  be  a  failure  in  his  section — plenty  of  blos- 
soms, but  little  fruit.  Plums  in  particular,  from  some  cause  or  other  have  set  very  little 
fruit,  and  the  curculio  has  put  in  his  mark  on  what  little  there  is. 

The  meeting  expressed  their  thanks  to  Messrs.  Dougall  and  Hood  for  their  kindness 
in  bringing  these  matters  to  their  attention,  and  referred  the  letters  to  the  Secretary  for 
incorporation  in  the  report. 

The  Chairman,  Mr.  Bucke,  of  Ottawa,  opened  the  discussion  upon  "  The  advantages  of 
tree  growth  and  shelter  on  climate,  rainfall,  and  the  protection  of  growing  crops,"  with 
an  interesting  paper,  for  which  he  received  the  thanks  of  the  meeting,  and  which  is  as 
follows  : — 


FORESTRY  AND  TREE-PLANTING. 
By  P.  E.  Bucke,  Ottawa. 

At  the  Summer  Meeting  of  the  Fruit  Growers'  Association  of  Ontario,  held  in  the 
City  of  Guelph,  the  subject  of  Forestry  and  Forest  Trees  for  beautifying  cities  and  farms, 
and  for  profit,  was  discussed  in  open  meeting  for  the  first  time  in  Canada. 

The  subject  is  an  interesting  one  and  must  soon  awaken  considerable  attention 
amongst  the  rural  classes,  and  the  manufacturers  of  the  different  varieties  of  woods.  In  all 
the  countries  of  the  old  world  the  subject  of  Forestry  is  recognized  as  one  of  the  highest 
importance,  and  is  usually  made  a  matter  of  Government  attention.  In  some  countries 
where  the  native  forests  have  been  wholly  removed  there  has  been  a  great  waste  of  the 
ancient  fertility  of  the  soil,  and  often  an  exhaustion,  if  not  an  absolute  destruction  of  the 
nations  that  once  flourished  in  affluence. 

Palestine,  Arabia,  and  various  parts  of  Asia  Minor  and  Turkey  in  Europe,  are  illustra- 
tions of  this  waste  and  ruin  in  the  east,  while  Spain  is  perhaps  the  most  striking  ex- 
ample to  be  cited  in  the  west.  It  is  an  indisputable  fact  that  the  powerful  nations  which 
have  for  centuries  occupied  these  countries  first  rose  to  wealth  and  stability  owing  to  the 
natural  wealth  of  the  soil  and  the  forests  which  originally  occupied  the  surface,  and  their 
decline  was  at  least  coincident  with  the  waste  and  denudation  they  created.  The  lands 
became  less  and  less  productive,  and  plains  only  remain  where  general  cultivation  and 
dense  population  long  existed,  and  finally  the  population  declined  as  the  exhausted  soil 
refused  to  yield  sufficient  food  for  its  maintenance,  until  as  at  the  present  day  a  preca- 
rious existence  is  maintained  by  a  sparse  population.  The  people  have  become  enervated 
in  these  reg'ons,  and  it  is  not  probable  that  any  persistent  or  vigorous  effort  will  ever  be 
put  forth  by  them  to  restore  what  their  forefathers  in  wantonness  destroyed. 

It  is  to  be  regretted  if  this  state  of  the  case  be  true,  that  history  is  rapidly  repeating 
itself  in  the  Dominion.  Not  the  slightest  effort  is  being  made  by  the  people  to  repair  the 
waste  of  our  woods.  It  is  to  be  hoped  that  when  the  schedules  are  being  prepared  for  the  next 
census  a  column  will  be  added  so  that  some  definite  idea  may  be  arrived  at  as  to  how  our 
country  stands  with  regard  to  forest  lands.  In  the  older  settled  counties  of  Ontario,  it 
has  been  stated,  and,  it  is  believed,  with  some  truth,  that  there  is  not  on  an  average  one 
acre  of  wood  to  each  hundred-acre  farm,  a  proportion  totally  inadequate  to  the  require- 
ments of  any  well  regulated  country,  being  a  wood  area  of  only  one  per  cent.  From 
some  statistics  before  us  it  is  ascertained  that  Norway,  which  supplies  England  with  ships' 
spars  almost  exclusively,  and  is  the  best  wooded  country  in  Europe,  has  sixty-six  percent, 
of  a  forest  area,  Sweden  sixty,  Russia  thirty,  Germany  eighteen,  Holland  nine,  Great 
Britain  five,  Portugal  four.  It  will  be  noticed  that  although  only  a  few  names  are  taken 
from  the  list,  the  mother  country  is  low  down  in  the  scale,  and  if  she  had  to  depend  on 
her  own  resources  she  would  soon  come  to  grief,  as  other  nations  have  done  before  her. 
H(  r  position  in  the  sea,  however,  does  not  require  her  to  maintain  forests  to  assist  in 
adding  to  her  rainfall,  and  her  vast  mercantile  marine  brings  the  various  woods  from  South 
America,  the  United  States,  Canada,  Russia,  Norway,  Sweden,  and  any  other  country 
that  supplies  the  special  varieties  required. 

Lands  which  have  been  cleared  and  cropped  for  thirty  years  even,  become  hard,  re- 
fractory, and  liable  to  destructive  droughts,  which  were  aforetime  perfectly  free  from  these 
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causes  within  the  memory  of  living  men,  and  even  of  the  present  occupants,  who  can  re- 
member when  the  soil  was  of  a  loose,  fertile  character,  and  fit  for  the  production  of  any 
crop  committed  to  its  keeping.  Any  person  with  ordinary  observation  will  concur  in  the 
necessity  of  arresting  the  progress  of  these  changes,  and  I  have  no  hesitation  in  saying 
that  the  results  complained  of  are  mainly  due  to  the  removal  of  our  forests.  It  is 
candidly  admitted  that  careless  cultivation  has  much  to  do  with  these  results,  but  the  loss 
which  the  protection  of  forests  supply  of  moisture  to  the  soil,  and  a  steady  and  constant 
evaporation,  which  gives  humidity  to  the  air,  must  not  be  lost  sight  of. 

Ontario  is  setting  the  General  Government  a  good  example  in  bringing  forward  the 
question  of  forestry,  but  the  Dominion  should  also  take  the  matter  in  hand,  and  by  some 
general  Act  protect  the  wood  where  necessary,  and  encourage  its  plantation  where  it  has 
either  been  destroyed,  or,  as  in  the  case  of  the  North-West,  where,  "in  the  memory  of 
the  oldest  inhabitant,"  it  has  never  grown.  It  was  thought  at  one  time  that  the  western 
prairies  were  unsuited  for  forest  culture,  but  this  has  been  quite  disproved.  When  the  heavy 
sod  is  broken  up  and  the  destructive  fires  which  sweep  these  plains  are  arrested,  it  is 
found  that  certain  kinds  of  timber  live  and  thrive  on  these  once  treeless  plains.  It  would 
be  well,  therefore,  in  making  land  regulations  for  their  settlement,  to  introduce  special 
inducements  or  exemptions,  which  settlers  may  avail  themselves  of,  if  they  undertake  the 
duties  of  forest  tree  planting.  And  an  Act  for  the  restoration  and  preservation  of  forest 
trees,  passed  by  the  General  Government,  is  the  first  and  most  effective  step  that  could  be 
taken;  and  this  would  not,  if  wisely  constructed,  act  in  any  way  prejudicially  or  injuriously 
to  the  first  occupiers  of  the  soil. 

It  will  be  conceded  on  all  hands  that  both  men  and  animals  instinctively  seek  the 
grateful  shade  of  trees  during  the  heated  season.  It  is  a  lamentable  fact  that  so  destruc- 
tive has  been  the  woodman's  axe  in  this  country  that  there  are  hundreds  of  pastures 
without  a  shade-tree  for  the  protection  of  the  stock  which  graze  upon  them.  In  some 
countries  cooler  than  Canada  it  would  be  the  duty  of  members  of  the  Society  for  the 
Prevention  of  Cruelty  to  Animals,  to  prosecute  parties  who  would  wilfully  put  animals 
into  a  field  without  shade.  In  England  the  Canadian  visitor  is  struck  at  once  with  the 
beauty  of  the  landscape,  which  everywhere  is  dotted  with  trees  along  the  hedgerows. 

The  planting  and  cultivation  of  hard-wood  trees  for  house  building  and  economic 
purposes,  has  not  yet  been  begun  in  this  country,  and  is  commonly  looked  upon  as  a  work 
wholly  for  the  use  of  posterity,  and  people  are  slow  to  realize  that  they  owe  any  duties  in 
that  direction,  arguing  that  posterity  has  never  done  anything  for  them  ;  but  this,  after 
all,  is  a  silly  way  of  putting  the  question,  and  will  not  bear  the  slightest  investigation. 
People  living  in  towns  might  as  well  say,  we  will  only  build  town  halls,  churches,  or  put  in 
waterworks,  or  make  other  public  improvements,  such  as  parks  and  pleasure  grounds,  that 
will  last  our  own  day,  and  then  fall  into  decay.  Posterity  has  never  done  anything  for 
us,  why  should  we  beautify  and  build  for  them  1  If  the  farmer  is  not  utterly  lost 
to  selfishness,  he  would  leave  a  goodly  heritage  in  cultivated  forest  trees  to  his  posterity. 
And  there  is  hardly  a  tree  that  can  be  planted  which  will  not  amply  repay  its  planter, 
if  properly  reared  and  protected,  in  the  space  of  from  fifteen  to  twenty  years. 

It  is  not  difficult  to  realize  the  day  which  must  shortly  dawn  upon  us,  owing  to  the 
heavy  demands  made  on  our  forests,  by  the  progress  of  the  country,  which  will  make 
good  timber  scarce,  and  quite  as  valuable  here  as  it  is  in  the  European  markets.  And  it 
is  the  duty  of  either  the  State,  or  the  people,   to  see  that  that  day  is  amply  provided  for. 

The  destruction  of  forest  trees  in  Canada  is  quite  deplorable.  There  is  no  doubt  it 
has  in  this  as  well  as  in  other  countries  diminished  the  rain  fall,  while  freshets  become 
greater,  though  not  so  lasting.  Many  streams  with  ample  water  power  for  the  whole  sea- 
son twenty  or  thirty  years  ago,  now  only  afford  sufficient  force  to  turn  the  mills  on  them 
in  spring  and  autumn,  whilst  others  have  quite  dried  up.  In  Missouri  it  is  stated  that 
the  removal  of  trees  has  been  the  cause  of  the  shrinkage  of  the  rivers  there,  less  rain  fall, 
hotter  summers  and  colder  winters — and  this  has  no  doubt  been  the  case  here.  The  influ- 
ence of  trees  on  climate  proceeds  from,  1st,  their  removal  causes  quicker  evaporation  ; 
2nd,  the  winds  have  more  sweep  in  winter.  Steady  evaporation  in  summer  produces  a  cool 
atmosphere;     Trees  have  the  effect  of  breaking  the  clouds  as  they  pass  over. 
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Two  remarkable  instances  are  on  record  as  to  the  advantages  of  tree-planting.  The 
town  of  Valencia,  in  South  America,  is  situated  about  one  and  a  half  miles  from  a  beautiful 
lake  which  was  surrounded  by  a  dense  forest.  The  trees  were  removed,  and  in  the  course 
of  time  the  waters  receded  four  and  a  half  miles.  The  trees  were  afterwards  replanted 
and  in  the  course  of  twenty -two  years  the  lake  returned  to  its  original  boundaries.  The 
other  instance  is  the  Delta  of  the  Nile,  which  was  dry  and  arid  until  planted  some  thirty 
years  ago  with  trees  It  is  now  said  to  be  well  watered  with  refreshing  showers.  In 
India  the  British  Government  always  plant  trees  along  their  extensive  canals  for  irrigating 
purposes,  to  check  evaporation,  and  to  beautify  the  country. 

The  seed  of  all  kinds  of  trees  should  be  sown  as  soon  as  practicable  after  being  gath- 
ered. Exposure  to  the  air  hardens  their  outer  coverings.  When,  however,  owing  to  their 
ripening  so  late  in  the  season  that  they  cannot  be  immediately  planted  on  account  of  frost, 
they  should  be  preserved  in  such  a  way  as  to  keep  their  vitality,  and  remain  fresh  and 
plump.  This  may  usually  be  done  by  keeping  them  from  the  air  in  dry  sand,  in  boxes,  in 
a  cool  cellar. 

Some  seeds,  such  as  the  elm,  ripen  early  in  summer,  and  must  be  sown  immediately, 
so  that  they  may  make  good  growth  before  winter  sets  in. 

The  European  larch  is  probably  one  of  the  best  trees  obtainable  for  forest  culture  or 
for  barren  and  broken  lands.  This  tree  is  quite  similar  to  our  native  tamarack  in  appear- 
ance, but  is  probably  more  suited  to  dry  exposed  situations  on  account  of  its  denser  foliage. 
In  the  States  it  is  being  planted  by  the  million.  Its  rapid  growth  is  quite  remarkable. 
It  is  estimated  that  it  will  grow  half  an  inch  in  diameter  yearly  for  the  first  ten  years, 
and  one  inch  yearly  for  the  next  ten.  It  is  durable,  tough  and  strong,  and  well  fitted  for 
almost  all  building  purposes,  and  would  make  the  best  of  fence  posts  or  railway  ties.  At 
two  years  old  they  may  be  purchased  at  from  $10  to  $15  per  thousand.  They  are  readily 
transplanted  if  lifted  early  in  the  spring,  and  their  roots  never  allowed  to  dry  in  the  least; 
this  may  be  prevented  by  dipping  them  in  thin  clay  mud  before  setting.  The  rows  should 
be  four  feet  and  half  apart  and  one  foot  apart  in  the  rows.  A  man  using  the  spade,  and  a 
boy  handling  the  trees,  may  set  2,000  per  day  if  the  ground  has  been  properly  prepared. 
They  will  need  weeding  in  May  and  June,  for  from  two  to  four  years,  according  to  the 
weediness  of  the  soil  and  the  growth  of  the  trees.  It  takes  8,000  plants  for  an  acre,  and 
the  cost  would  be  $80  for  plants;  ploughing  and  harrowing  before  setting,  $4;  setting,  $8; 
ploughing,  hoeing  and  weeding,  first  year  $8,  second  $4,  third  $4.  Interest  on  land  at 
$50  per  acre  for  eight  years,  $32.  Total  cost  per  acre  at  eight  years,  $140.  Credit  dur- 
ing that  period  3,000  plants  at  $20  per  1,000.  After  two  years  growth,  $60  (these  are 
to  be  set  in  other  ground).  If  allowance  is  made  for  1,000  dying  they  will  be  two  feet 
by  four  and  a  half  apart.  When  eight  years  old  they  will  be  from  two  to  three  inches 
round,  and  from  fifteen  to  twenty  feet  high.  2,000  more  may  then  be  removed,  leaving 
them  four  by  four  and  a  half  feet  apart.  At  five  cents  apiece,  these  would  fetch  $100,  so 
that  at  eight  years  old  an  acre  has  cost  $140  and  is  credited  with  $160  for  trees  sold. 
Those  replanted  at  two  years  from  setting  should  be  placed  at  four  by  four  and  a  half 
feet ;  they  would  then  cover  about  one  and  a  half  acres  and  would  cost  for  setting  and 
cultivating,  two  years,  about  $100. 

To  succeed  in  raising  healthy  plants  it  is  essentially  necessary  that  their  seed  be  de- 
posited in  a  deeply  worked,  light  loamy  soil.  No  half  way  measures  should  be  tolerated 
in  this  respect.  The  seeds  should  be  sown  in  drills ;  and  if  hand  culture  is  to  be  prac- 
tised, eighteen  inches  apart  would  be  a  good  distance.  The  depth  of  planting  will  be 
regulated  by  the  size  of  the  seeds.  Small  seeds  may  be  covered  an  inch  deep,  and  acorns 
and  nuts  two  inches.  The  earth  should  be  firmly  pressed  over  the  seeds  by  a  light  roller. 
Very  small  seeds,  like  the  birch,  may  be  sown  on  the  top  of  the  ground,  and  raked  and 
then  rolled,  which  will  keep  the  moisture  of  the  soil  from  evaporating  too  readily.  The 
young  trees  will  require  the  usual  care  bestowed  on  other  crops,  such  as  weeding,  hoeing 
and  raking,  to  keep  the  surface  loose,  so  that  the  rain  fall  may  not  run  off. 

Small  trees  are  easier  moved  than  large  ones,  and  should  be  set  out  in  nursery  rows 
after  two  or  three  years  old,  or  even  in  their  final  position  if  cattle  can  be  kept  away  from 
them. 
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Trees  for  avenues  and  road  sides,  will  require  to  be  from  eight  to  twelve  feet  high 
before  they  are  placed  in  their  permanent  position,  and  should  be  taken  from  the  nursery 
rows  as  required  for  these  purposes,  but  when  thickets  or  belts  are  required  it  is  best  to 
set  the  trees  at  once  from  the  seed  rows  in  their  permanent  places. 

The  best  practical  mode  of  securing  a  rapid  and  effectual  artificial  plantation  is  to 
thoroughly  prepare  the  soil  by  ploughing,  harrowing  and  manuring  as  if  for  any  other 
farm  crop,  as  trees  will  not  thrive  apace  on  poor  land,  and  when  quick  returns  are  re- 
quired, attention  must  be  given  to  the  first  principles  of  their  cultivation.  The  plants 
should  be  set  in  rows  three  feet  apart,  and  if  they  are  three  feet  high  but  little  pruning 
will  be  required.  Fine  timber  can  be  secured  with  as  much  certainty  as  fine  corn,  if  thickly 
planted,  and  if  a  due  regard  is  had  to  judicious  trimming  as  the  trees  increase  in  size,  to- 
gether with  pruning  such  branches  as  seem  to  interfere  with  the  symmetrical  growth  of  the 
trees.  Unfortunately  the  subject  of  forest  growth  has  not  yet  received  that  attention 
which  the  denudation  of  our  lands  in  Ontario  requires. 

The  cultivation  of  basswood  is  an  industry  that  would  well  repay  any  one  to  go  into, 
Besides  being  a  valuable  shade  tree,  it  is  getting  to  be  one  of  considerable  commercial 
value  as  one  of  our  best  forest  trees  for  the  manufacture  of  paper.  At  the  neighbouring 
town  of  Georgetown  I  had  the  pleasure  of  witnessing  the  mode  in  which  it  was  manipu- 
lated at  the  paper  mills  of  Mr.  Barber,  and  he  told  me  he  did  not  think  the  supply  about 
there  would  last  over  three  or  four  years.  Every  one  who  has  cut  down  this  tree  will 
remember  how  readily  it  suckers  from  the  stump.  Our  able  and  practical  President,  Mr.  P. 
C.  Dempsey,  informs  me  that  if  these  are  removed  with  a  sharp  hand-axe  early  in  the  spring 
leaving  a  small  portion  of  the  old  wood  for  what  is  called  a  heel,  these  cuttings  will  readily 
grow,  and  in  a  few  years  pay  a  good  profit,  as  the  market  is  assured.  It  is  a  rapid- 
growing  tree,  and  I  fancy  in  ten  years  those  which  are  thinned  out  would  be  of  sufficient, 
size  for  the  paper  mill. 

The  best  native  trees  for  cultivation  are  the  sugar  maple,  white  ash,  black  walnut, 
sweet  chestnut,  butternut,  hickory,  and  the  oaks. 

Maples  and  elms  may  be  pulled  by  hand  from  the  woods  in  autumn  when  six  or 
eighteen  months  old,  and  set  in  nursery  rows,  and  unless  very  large  quantities  are  re- 
quired, farmers  will  find  this  the  best  way  of  procuring  most  seed- bearing  trees.  The  nuts, 
being  more  easily  gathered,  may  be  easier  collected  and  planted.  The  black  walnut  is  one 
of  the  easiest  grown  trees  on  the  con+inent,  and  decidedly  the  most  valuable,  as  it  does 
not  inquire  a  long  straight  stem  without  branches  as  most  other  trees  do  for  economic 
purposes.  The  more  knotty  it  is  the  more  valuable  is  the  wood.  It  is  also  a  rapid 
grower,  and  with  anything  like  good  cultivation  will  make  eight  feet  in  three  years,  when 
it  can  be  set  out  and  left  to  itself. 

Many  of  the  seeds  of  valuable  timber  and  ornamental  trees  ripen  during  the  months 
of  September  and  October;  amongst  these  may  be  mentioned  the  horse  chestnut,  the  birch, 
the  ash,  the  beech,  the  oak,  the  butternut,  the  black  walnut  and  the  sweet  chestnut.  It 
will  be  well,  therefore,  for  those  contemplating  the  rearing  of  a  large  quantity  of  these 
from  the  seed  to  be  on  the  lookout  during  summer  for  suitable  trees  to  gather  seeds  from. 
The  seeds  should  be  planted  as  soon  as  obtained,  and  for  that  purpose  ground  ought  to 
be  prepared  beforehand  to  receive  them.  The  planting  should  be  made  in  rows  of  a 
sufficient  distance  apart  to  admit  of  the  hoe  being  used  between  them,  and  the  soil  should 
be  made  rich  and  light  by  being  well  and  deeply  worked.  A  generous  treatment  of  the 
soil  for  a  seed-bed  cannot  be  too  strongly  insisted  upon. 

Trees  of  medium  age  should  be  selected  to  gather  seeds  from,  as  those  taken  from  trees 
which  are  too  young  often  prove  barren,  whilst  those  from  trees  of  a  mature  age  frequently 
furnish  plants  of  weakly  growth.  Nuts,  and  seeds  such  as  ash,  often  refuse  to  germinate 
until  the  second  year,  so  that  all  hope  should  not  be  lost  if  the  first  season's  crop  should 
not  prove  a  success.  So  soon  as  the  leaves  have  fallen,  and  the  wood  is  well  ripened,  cut- 
tings may  be  made  of  the  various  kinds  of  willows  and  poplars;  these  should  be  made 
about  eighteen  inches  long,  of  the  present  years  shoots,  and  inserted  one  foot  in  the  ground. 
The  great  success  in  growing  all  cuttings  is  to  have  the  earth  firmly  deposited  at  the  base 
of  them,  and  for  this  purpose  the  trench  in  which  they  are  set  should  be  only  partially 
filled  and  the  soil  pressed  down  with  a  suitable  instrument,  and  then  filled  up  tightly.    A 
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piece  of  slab  or  board  six  or  eight  inches  wide  and  two  inches  thick,  sawn  squarely  across 
one  end  and  tapered  to  a  handle  at  the  other  makes  a  handy  implement  for  setting  all 
kinds  of  cuttings.  These  should  be  planted  from  six  inches  to  a  foot  apart,  in  rows,  so 
as  to  allow  the  hoe  or  cultivator  to  pass  freely  between  them  ;  from  two  to  three  feet  be- 
tween the  rows  would  be  found  a  suitable  distance  both  for  cuttings  and  seeds.  It  would 
be  well  if  more  attention  were  given  to  nut-bearing  trees,  amongst  which  are  some  of  the 
best  for  timber,  and  the  handsomest  for  shade  and  ornamental  purposes,  and  the  fact  of 
their  bearing  nuts  should  be  no  detriment  to  their  being  cultivated.  Who  cannot  recall 
the  days  of  his  youth  when  he  sat  over  the  winter  evening  fire  cracking  his  nuts  and 
chaffing  his  girl  I  But  the  nut-bearing  trees  are  getting  scarcer  as  the  evenings  grow 
longer,  and  now  there  are  fewer  nuts  to  crack  than  formerly;  but  there  is  no  reason  why 
the  rising  generation  should  not  have  quite  as  much  innocent  amusement  as  their  fathers 
had  before  them,  if  only  a  little  judicious  forethought  were  exercised.  Most  of  the  nut- 
bearing  trees  grow  rapidly.  The  writer  has  seen  a  growth  of  six  feet  made  on  a  young 
black  walnut  since  last  spring,  and  a  growth  of  this  length  is  no  unusual  sight  on  young 
butternut  trees.  The  writer  has  some  young  plants  of  this  variety,  the  nuts  of  which 
he  planted  seven  years  ago.  The  trees  had  catkins  on  them  this  spring  but  did  not  bear. 
He  has  no  doubt  they  will  be  productive  next  year.  These  trees  have  been  twice  and 
three  times  transplanted,  and  for  the  last  few  years  have  been  growing  in  a  heavy  lawn 
sod,  so  that  although  the  soil  was  good  the  experiment  was  not  on  the  whole  favourable 
to  the  rapid  growth  of  the  young  trees.  The  wild  sweet  chestnut,  whose  fruit,  though 
small,  is  of  excellent  quality,  is  a  very  rapid  grower  where  soil  and  climate  are  congenial, 
and  will  stand  the  winters  very  well  along  the  St.  Lawrence  river  front  as  far  east  as 
Cornwall,  and  is  quite  suitable  for  planting  all  over  the  western  peninsula  as  far  north  as 
Owen  Sound.  The  timber  of  this  tree  cannot  be  excelled  for  furniture,  and  is  chiefly  used 
for  bed-room  sets.  It  has  a  fresh,  light  and  neat  appearance  when  oiled  and  varnished, 
which  brings  out  its  large  open  grain,  and  its  peculiar  rich  yellow  hue  gives  it  a  cheerful 
appearance.      A  firm  in  Detroit  manfuactures  from  this  wood  very  largely. 

We  would  recommend  the  raising  of  all  nut-bearing  trees  from  the  seed,  and  trans- 
planting them  to  their  permanent  position  when  from  four  to  six  feet  high,  as  these  trees 
are  not  considered  as  a  rule  so  easily  removed  as  the  seed  bearing  varieties,  although 
we  know  of  some  set  out  at  ten  to  twelve  feet  high  with  very  good  success,  but  they  had 
been  root-pruned  and  reset  before.  We  believe  any  one  wishing  to  obtain  nuts  of  the 
black  walnut  or  butternut,  or  young  trees,  may  get  an  almost  unlimited  quantity  at  a 
trifling  cost  from  Chief  Johnston  of  the  Six  Nation  Indian  reserve  at  Brantford.  Our 
Experimental  Farm  at  Guelph  should  procure  a  couple  of  bushels  of  nuts  for  planting,  in 
order  to  shew  the  general  public  how  readily  they  can  be  grown,  and  with  what  rapidity 
the  denudation  of  our  forests  can  be  restored.  The  variety,  date  of  planting,  etc.,  should 
be  kept  on  a  stake  at  the  end  of  the  row  so  that  visitors  could  see  at  a  glance  the  progress 
made  from  time  to  time. 

The  time  was  fully  taken  up  in  the  discussion  of  the  importance  of  planting  trees 
for  shelter,  and  the  several  kinds  of  trees,  native  and  foreign,  that  may  be  cheaply  and 
profitably  planted. 

It  was  stated  that  in  many  places  a  demand  had  sprung  up  for  soft  woods,  such  as 
basswood  and  poplar,  for  the  manufacture  of  pulp  for  paper,  and  that,  often,  broken  land 
that  cannot  be  profitably  tilled  could  be  planted  with  these  rapid-growing  trees  with  great 
profit.  Many  young  trees  of  ash,  maple,  hickory,  etc.,  could  be  taken  up  by  farmers  and 
planted  for  a  couple  of  years  in  nursery  rows  where  they  could  be  cultivated,  and  then 
transplanted  to  broken  ground  and  hill  sides,  with  great  certainty  of  living. 

Mr.  Beall  mentioned  an  instance  of  a  farmer  who,  desiring  to  have  a  belt  of  trees  for 
the  shelter  of  his  orchard,  fallowed  a  strip  of  the  desired  width  and  then  covered  it  with 
leaves  and  surface  soil  from  his  wood  lot,  and  in  a  few  years  it  was  densely  covered  with 
a  growth  of  young  trees. 

At  the  close  of  the  discussion  the  meeting  expressed  its  opinion  in  the  following  re- 
solution : — 

Resolved,  that  the  members  of  this  Association  are  deeply  impressed  with  the  impor- 
tance of  encouraging  the   growth   of  forest  trees   in  this  Province,    believing   that  they 
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exercise  a  very  decided  influence  on  temperature,  and  furnish  valuable  shelter  for  our 
field  crops  and  fruit  teees.  We  also  regard  this  subject  as  an  important  one  from  an 
economical  standpoint,  and  believe  that  general  forest  planting  in  those  portions  of  the 
country  which  have  been  almost  denuded  of  woods  would  soon  add  very  much  to  the 
value  of  land,  and  become  before  long  a  constant  and  increasing  source  of  revenue.  In 
this  way  also  much  land  now  of  little  or  no  value  on  account  of  its  rough,  hilly,  or  stony 
character,  could  be  utilized  with  great  advantage  to  the  owner. 

Some  conversation  was  also  had  upon  the  encouragement  of  tree  planting,  the  tenor 
of  which  was  to  the  effect  that  it  could  be  best  done  by  placing  before  the  public  the  ne- 
cessary information  with  regard  to  the  value  and  feasibility  of  such  planting,  and  the 
profit  that  would  result  to  the  planter. 

How  to  popularize  the  study  of  forestry  among  the  sons  and  daughters  of  farmers 
was  also  considered,  and  the  meeting  was  of  the  opinion  that  the  introduction  of  a  class- 
book  on  this  subject  into  our  common  schools  would  do  more  than  anything  else  to  im- 
part knowledge,  and  so  awaken  an  interest  on  the  subject ;  and  upon  motion  of  Mr. 
Beall  the  meeting  requested  the  President  and  Directors  to  confer  with  the  Honourable 
the  Commissioner  of  Education  upon  the  introduction  of  such  a  class-book. 


REPORT  ON  NEW  FRUITS  EXAMINED  DURING  THE  SESSION  OF  THE 
AMERICAN  POMOLOGICAL  SOCIETY  AT  ROCHESTER,  N.Y.,  SEPTEM- 
BER 18th  AND  19th,  1879. 

Peaches. 

Forty  four  Seedlings  originated  by  J.  D.  Husted,  Lowell,  Kent  Co.,  Michigan,  from 
cross  of  Hill's  Chili  upon  Hale's  Early  in  1875.  They  are  in  season  between  Hale's  Early 
and  Crawford's  Early  and  are  all  of  good  quality.  The  majority  are  either  reproductions 
or  slightly  modified  forms  of  Hill's  Chili. 

Wheatland. — From  David  Wheatland,  N.Y.  Very  large,  yellow,  resembles  Craw- 
ford's Late. 

Mrs.  Brett. — From  J.  H.  Ricketts,  Newburg,  N.Y.  Large,  white  with  red  cheek, 
very  juicy,  sub  acid,  very  good. 

Grapes. 

Lady  Washington. — Originated  by  J.  H.  Ricketts,  Newburg,  N.  Y.  A  cross  between 
the  Concord  and  Allen's  Hybrid.  Bunch  very  large,  compact,  shouldered  ;  berry  medium 
to  large,  deep  yellow,  pink  where  exposed  to  the  sun  ;  flesh  tender,  juicy  and  sweet,  and 
very  good.  Yine  vigorous,  hardy  and  productive  ;  leaves  large  and  thick.  Promising  for 
the  market  and  the  amateur. 

Jefferson. — Also  from  Mr.  Ricketts.  A  cross  between  Concord  and  Iona.  First 
fruited  in  1874.  Bunch  large,  not  very  compact.  Berry  of  medium  size,  deep  pink,  very 
vinous.     Quality  best.     A  showy  variety.     Foliage  of  Labrusca  type. 

Bacchus. — From  the  same  grower  and  origin.  An  accidental  seedling  of  Clinton. 
Bunch  medium  ;  berry  medium,  blue  black,  very  vinous,  and  promising  as  a  wine  grape. 
Foliage  of  cordifolia  type. 

Naomi. — From  the  same  grower.  A  cross  between  Clinton  and  Muscat  Hamburg. 
Bunch  large,  loose  ;  berry  medium  size,  green  tinged  with  bronze.  Yery  juicy  and  high 
flavoured.     Quality  best.     Foliage  of  Labrusca  type. 

No.  1  B. — From  the  same  grower.  A  cross  between  Hartford  Prolific  and  Clinton. 
First  fruited  in  1877.  Bunch  large,  cylindrical ;  berry  medium,  white,  good.  Foliage 
Labrusca. 

No.  25J/.. — From  the  same  grower.  A  cross  between  Martha  and  Sultana.  First 
fruited  in  1874.  Bunch  large  ;  berry  small,  yellow,  very  juicy  and  high  flavoured ;  seed- 
less.    Quality  best.      Foliage  of  vinifera  type.      Yine  vigorous  but  only  half  hardy. 
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Noah. — Originated  by  Mr.  Wasserzieher,  at  Nauvoo,  Illinois.  A  seedling  of  Taylor. 
First  fruited  in  1876.  Bunch  medium,  compact  ;  berry  medium,  yellowish  green.  Re- 
sembles Elvira,  but  hardly  equal  to  it  in  quality.  It  gives  promise  of  value  as  a  wine 
grape. 

Dutchess  (named  from  Dutchess  County). — Originated  at  Poughkeepsie,  N.Y.,  in 
1868.  A  hybrid  between  a  White  Concord  Seedling  and  Walter.  Bunch  large  ;  berry- 
above  medium  size,  greenish  white,  flesh  breaking.  Very  juicy,  vinous.  Quality  very 
good. 

Poughkeepsie  Red. — Of  the  same  origin  as  the  preceding.  A  hybrid  of  Walter  and 
Iona.  Bunch  medium,  compact,  shouldered  ;  berry  medium,  pale  red,  vinous,  sweet. 
Resembles  Delaware  and  of  equal  quality.     The  foliage  resembles  Delaware. 

Rochester. — Originated  with  Ellwanger  &  Barry,  Rochester,  N.Y.  An  accidental 
seedling.  Bunch  large,  compact,  shouldered  ;  berry  above  medium  size,  reddish  amber. 
Very  juicy  and  of  good  quality.  Vine  hardy  and  very  prolific.  The  foliage  resembles 
Delaware. 

Monroe. — Of  the  same  origin  as  the  preceding.  Bunch  medium,  compact ;  berry 
large,  blue  black,  subacid,  vinous.     Quality  good.     Vine  hardy  and  vigorous. 

Niagara. — Originated  by  Messrs.  Hoag  &  Clark,  Lockport,  N.Y.  First  fruited  in 
1872.  A  cross  between  Concord  and  Cassady.  Bunch  large,  compact,  shouldered  :  berry 
large,  yellowish  white.  Flesh  sweet  and  juicy.  Quality  good.  Foliage  large,  lobed,  very 
pubescent.     Matures  with  Hartford. 

Pocklington. — Originated  by  John  Pocklihgton,  Sandy  Hill,  Washington  Co.,  N.Y. 
A  seedling  of  Concord.  Bunch  very  large,  shouldered,  compact.;  berry  very  large,  yel- 
lowish white.  Flesh  pulpy,  juicy  and  vinous.  Quality  hardly  good,  but  the  specimens- 
were  not  fully  ripe.  Two  of  the  members  of  the  Committee,  Dr.  Burnet  and  Mr.  Bate- 
ham,  stated  that  they  had  seen  the  fruit  in  finer  condition.  A  very  showy  fruit.  Foliage 
very  large  and  pubescent. 

Hybrid  Seedling. — From  Dr.  W.  A.  M.  Colbert,  Newburg,  N.Y.  A  cross  between 
Iona  and  Muscat  Hamburg.  Bunch  large  ;  berry  large,  purplish  black  ;  pulp  dissolving- 
Quality  very  good. 

Lavega. — A  hybrid  seedling.  From  W.  H.  Mills,  Hamilton,  Ontario.  Bunch 
medium  ;  berry  large,  reddish,  vinous.     Quality  very  good.     Vine  hardy. 

Seedling  No.  3. — From  William  Haskins,  Hamilton,  Ontario.  Bunch  and  berry 
large,  white,  vinous  and  high  flavoured.     Quality  best.     A  hybrid.     Vine  hardy. 

Seedling  No.  10. — From  the  same  grower.  Bunch  and  berry  small,  white,  very 
sweet ;  skin  tough.      Quality  very  good.     Vine  hardy. 

Burnet. — From  P.  C.  Dempsey,  Albury,  Ontario.  A  cross  between  Black  Hamburg 
and  Concord.  Bunch  large,  loose  ;  berry  large,  purplish,  vinous,  very  juicy,  very  good. 
Vine  hardy. 

Seedling  No.  60. — From  the  same  grower.  White,  vinous,  very  good.  A  hybrid. 
Hardy. 

Hybrid  Seedlings. — From  C.  J.  Copley,  Stapleton,  N.Y. 

18  F. — Berry  very  large,  black,  good.    Labrusca  foliage. 

IJf  F. — Bunch  large,  compact ;  berry  large,  greenish  white,  lacks  flavour,  but  may  be 
better  in  a  good  season. 

Twenty-one  Seedlings — From  W.  G.  Hulkerson  k  Co.,  Oriel,  Michigan.  These  orig- 
inated from  a  single  bunch  of  Wilder  (Rogers'  No.  4)  and  show  considerable  variation  in 
size  and  colour  of  berries,  ranging  from  deep  blue  black  to  red.  While  none  are  improve- 
ments upon  the  parent,  the  results  are  such  that  future  experiments  in  this  line  should  be 
continued  and  encouraged. 

Prentiss. — Originated  by  J.  W.  Prentiss,  Pultney,  Steuben  Co.,  N.Y.,  is  a  seedling  of 
Isabella.  Bunch  medium,  compact  ;  berry  medium,  yellowish  green  ;  skin  thick  ;  flesh 
pulpy,  but  quite  dissolving,  juicy,  sweet  with  some  flavour.  Quality  good  to  very  good. 
Belongs  to  the  Labrusca  type.  Ripens  with  Concord  and  keeps  well.  Vine  is  very  hardy 
and  very  prolific.      A  promising  white  grape. 

Numerous  other  specimens  of  new  varieties  of  grapes  were  examined,  but  being  either 
inferior  in  quality  or  in  an  unsound  condition,  they  are  not  mentioned  in  this  report.    - 
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Lemon. 


Olivia. — From  George  C.  Swan,  San  Diego,  California.  Specimens  very  large  and  of 
fine  appearance  and  said  to  contain  sixty-five  degrees  of  citric  acid.  The  Committee  not 
having  any  means  to  test  these  fruits  can  only  commend  the  sender  for  his  interest  mani- 
fested in  the  progress  of  horticultural  products. 

P.  J.  Berckmans.        ^) 

Samuel  Hape. 

Sylvester  Johnson.  \-  Committee. 

Robert  Burnet. 

ML  B.  Bateham. 


FLOWERS  IX  PUBLIC  HALLS. 

By  B.   Gott. 

The  many  lovers  of  good  manners  and  fine  public  taste  everywhere,  cannot  but  be 
deeply  pleased  by  the  prospect  of  the  many  exhibitions  of  flowers  in  public  estimation  and 
in  public  morals.  Wherever  we  go,  either  in  summer  or  winter,  these  beautiful  objects  of 
Divine  beneficence  accompany  us,  and  are  to  be  found  to  a  greater  or  lesser  extent  :  they 
thrust  themselves  upon  our  observation,  and  command  at  once  our  serious  and  devout 
attention.  Their  use  in  public  halls  and  so  in  public  assemblies,  is  apparently  much  on 
the  increase.  A  simple  social  slathering  of  friends  is  made  more  pleasing,  and  has  better 
remembrances  clinging  around  it,  by  the  presence  of  a  few  pots  of  choice  flowers.  They 
are  made  to  do  duty  by  increasing  the  native  attractiveness  on  the  brow  of  bridal  beauty  ; 
and  on  the  lifeless  clay  of  departed  friends  they  are  equally  serviceable  to  spread  everlast- 
ing loveliness.  The  sportive  and  guileless  child,  on  the  very  threshold  of  its  happy  being, 
stops  to  pluck  and  admire  the  gay  flower,  spotless  as  itself  ;  and  the  cultured  and  well- 
trained  sage  of  the  school  is  equally  curious  to  know  and  examine  its  wonderful  and  mys- 
terious parts  and  properties.  Even  the  ignorant,  the  vulgar  and  the  debased,  are  attracted 
by  such  displays  of  wonderful  beauty  and  spotless  purity,  and  are  thus  frequently  made  to 
reflect  on  their  own  sinful  and  impure  ways.      In  the  beautiful  words  of  Horace  Smith  : — 

Your  voiceless  lips,  0  flowers,  are  living  preachers, 

Each  cup  a  pulpit,  and  each  leaf  a  book, 
Supply  to  my  fancy  numerous  teachers 

From  the  loneliest  nook. " 

In  this  way  are  the  humble,  inaudible  flowers  of  the  field  accomplishing  their  double 
mission  of  ornamentation  to  the  earth  and  moral  instruction  to  wayward  and  erring 
humanity.  Either  a  man  must  forever  banish  himself  from  the  enobling  society  of  flow- 
ers, or  from  the  degrading  influence  of  evil  society  and  ways.  Those  opposing  influences 
cannot  coalesce,  and  a  morally  degraded  being  cannot  love  the  presence  of  the  beauty  and 
loveliness  of  flowers.  Said  a  friend  to  me  a  few  days  ago,  "  A  genuine  lover  of  flowers 
cannot  be  dangerous  company/'  At  present  we  shall  not  attempt  a  reference  to  flowers  in 
the  public  parks  of  our  cities,  or  our  public  cemeteries,  the  quiet  resting  place  of  our  hon- 
oured dead,  many  of  which  places  are  beautified  and  richly  adorned  by  the  varied  forms 
and  beauty  of  flowers  ;  but  we  must  confine  ourselves  to  the  subject-matter  in  hand, 
"  Flowers  in  our  Public  Halls."' 

Firstly,  Flowers  in  our  banqueting  halls. — It  is  said  of  the  admirable  Lady  Duflerin,. 
the  popular  companion  of  our  late  Governor-General  of  the  Dominion  of  Canada,  that  she- 
had  a  very  heavy  stock  of  admirable  pot  plants,  which  was  made  to  serve  the  purpose  of 
decoration  on 'her  tables  at  the  public  gatherings  of  the  nobility.  The  same  is  also  said 
to  be  the  right  royal  taste  of  the  wife  of  our  present  Governor-General.  We  may  be 
pardoned  for  making  use  of  a  description  of  a  grand  festival  held  by  the  Massachusetts 
Horticultural  Society,  at  Fanueil  Hall  in  Boston.  "At  this  grand  festival  six  hundred 
ladies  and  gentlemen  sat   down  to  a   sumptuous   feast.      The   tables,  fourteen  in  number, 
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were  loaded  with  every  delicacy  of  the  season,  but  the  crowning  glory  of  all  was  the  great 
profusion  of  delicious  fruit,  and  magnificent  display  of  gorgeous  flowers.  .  The  scene  was 
exciting  and  brilliant."  The  Hon.  Daniel  Webster  said,  "I  congratulate  you,  Mr.  Presi- 
dent, that  our  flowers  are  not 

.     .     .     .     '  Born  to  blush  unseen, 
And  waste  their  fragrance  on  the  desert  air.' 

"  Our  flowers  are  cultivated  by  hands  as  delicate  as  their  own  tendrils,  viewed  by 
countenances  as  spotless  and  as  pure  as  their  own  petals,  and  watched  by  eyes  as  brilliant 
and  full  of  lustre  as  their  own  beautiful  exhibition  of  splendour.  All  our  associations  of 
beauty  and  taste  are  blended  with  flowers.  They  are  our  earliest  token  of  affection  and 
regard.  They  adorn  the  bridal  brow  at  the  wedding,  they  are  woven  in  garlands  around 
the  head  of  the  conqueror,  they  are  strewed  on  the  coffin  of  the  dead,  and  here  is  another 
of  their  most  grateful  and  beautiful  uses — ornamenting  a  table  at  a  festival  and  enlivening 
the  scene  and  enchanting  the  eye."  From  an  adddress  by  Hon.  Caleb  Gushing  :  "In 
that  '  central  flowery  land  '  this  is  the  case  at  all  festivals,  flowers  there  adorn  the  table  and 
meet  the  eye  in  every  direction  on  all  occasions,  but  here  alone — here  and  in  other  Christian 
lands — woman  enchants  and  beautifies  with  her  presence  the  scene.  We  have  learned  to 
admire  art,  to  appreciate  sculpture  and  painting,  and  to  look  upon  fruit  and  flowers  as 
models  of  delicacy  and  beauty."  Such  are  the  sentiments  and  statements  of  the  refined 
and  eloquent,  and  such  are  the  growing  sentiments  of  our  people  in  this  country. 

Secondly,  Flowers  in  our  educational  halls,  our  school  rooms  and  our  lecture  rooms — 
We  have  frequently  seen  on  the  expressions  of  childhood  the  pleasing  smile,  the  great- 
ful  sense  of  pleasure,  on  the  presentation  of  a  carefully  selected  bouquet  of  flowers,  to 
adorn  the  teacher's  desk  in  the  school  room.  Their  place  here  is  educating  and  refining, 
and  the  influence  upon  the  children  is  grateful  and  ennobling.  On  our  lecture-stands,  too, 
there  is  a  place  on  either  side  of  the  speaker  for  a  vase  of  flowers. 

"Flowers"  says  a  writer,  "  of  all  created  things  are  the  most  innocently  simple,  the 
most  superbly  complex,  playthings  for  childhood,  ornaments  for  the  grave  and  companions 
of  the  cold  corpse.  Flowers  are  beloved  by  the  child  and  studied  by  the  thinking  man  of 
science.  Flowers  that  unceasingly  expand  to  heaven  their  grateful,  and  to  man  their 
cheerful  looks,  soothers  of  human  sorrow  ;  fit  emblems  of  the  victor's  triumph  and  the 
young  bride's  blushes.  Welcome  to  the  crowded  hall  and  grateful  upon  the  solitary  grave! 
Flowers  are  in  the  volume  of  nature,  what  the  expression  '  God  is  love '  is  in  the  volume 
of  revelation." 

We  should  then  studiously  encourage  our  children  to  cultivate,  to  gather  and  to  study 
the  flowers  of  the  field,  whose  influence  upon  them  and  their  character  is  so  grateful,  en- 
nobling and  virtuous.  We  love  to  see  them  conspicuous  in  our  school  rooms,  as  a  tribute 
of  gratitude  and  love,  and  we  would  fain  to  see  them  intelligently  placed  on  the  table  of 
every  educational  hall  in  the  land. 

Thirdly,  Flowers  in  our  restaurants  and  dining  halls,  our  public  places  of  refresh- 
ment and  our  bar-rooms. — In  good  houses  of  this  character,  throughout  the  United  States, 
the  practice  of  placing  fine  pot  plants  of  rich  bloom  in  their  rooms,  and  on  their  tables 
and  bars,  is  fast  becoming  very  common,  and  we  think  justly  and  with  the  best  of  in- 
fluences and  results.  Having  occasion  lately  to  §tep  into  a  restaurant  room  for  refresh- 
ment in  the  town  of  Sarnia,  Ontario,  we  were  at  once  struck  by  the  cosey,  homelike, 
comfortable  aspect  of  the  general  outfit  of  the  room.  It  was  handsomely  furnished  and 
perfectly  equipped  with  everything  needful  for  the  comfort  and  refreshment  of  the  guests, 
either  in  the  cold  or  warm  season.  One  end  of  the  room  in  close  proximity  to  large  fine 
front  window,  was  totally  taken  up  with  stands  of  as  valuable,  healthy  and  handsome  pot 
plants  as  we  had  ever  seen.  These  were  admired  by  all.  The  influence  of  that  stand  of 
beautiful  plants  was  in  itself  refreshing,  and  our  active  thoughts  were  speedily  carried  to 
their  counterparts  on  the  stand  watched  and  tended  by  the  loved  ones  at  home.  Who 
can  properly  estimate  the  potent  influences  for  good  and  virtue  daily  hovering  around 
that  stand  of  plants.  May  the  time  soon  come  when  many  such  exhibitions  of  floral 
beauty  shall  be  met  with  in  all  our  public  places  of  resort,  encouraged  by  the  voice  of 
fashion  and  public  good  taste. 
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A  few  days  ago  in  our  business  tours  we  had  occasion  to  step  into  the  public  bar-room 
of  one  of  the  public  hotels  in  Thedford,  Ontario.  Our  curiosity  was  at  once  aroused  by 
the  spectacle  of  a  quantity  of  fine  choice  pot  plants  standing  in  the  windows  and  on  the 
bar.  This,  in  our  opinion,  is  a  move  in  the  right  direction,  for  in  a  general  way  in  no 
place  of  public  resort  are  the  tender,  refining  influences  of  plants  and  flowers  more  in  re- 
quisition than  in  our  public  bar-rooms.  We  do  not  wish  to  uphold  the  bar-room  system 
of  the  present  day,  where  men  gather  solely  to  imbibe  unnatural  and  diseasing  stimulants, 
to  their  evident  injury,  but  if  they  are  a  necessity  of  the  age,  and  legalized  by  an  enlight- 
ened Government,  we  do  hope  that  it  may  become  popular  to  connect  therewith  all  the  re- 
deeming and  refining  influences  possible.  In  the  immediate  presence  of  the  forgetting  man, 
drinking  himself  into  unmanliness  and  brutality,  stands  the  pure,  silent  and  potent  preacher, 
the  flowering  plant,  that  is  so  much  like  the  one  his  loving  and  patient  wife  watches  at 
home,  or  the  one  his  dear  kind  mother  praised  and  fussed  over  until  he  almost  knew  every 
leaf  upon  its  stately  stem,  and  every  petal  upon  its  sweet  and  beautiful  corolla.  If  he  but 
turn  his  eyes  upon  them  he  feels  silent  reproof  for  his  ingratitude  to  admonishing  maternal 
influence,  and  in  shame  he  returns  to  wounded  affection.  As  a  late  writer  has  it,  "  With 
tender  emotions  do  I  remember  the  old  white  rose  bush  trained  to  the  top  of  the  house  by 
the  hand  of  a  dear  mother.  How  many  pleasing  reminiscences  crowd  upon  the  memory 
of  one  who,  at  the  age  of  three  score  years  and  ten,  looks  back  upon  the  scenes  of  his 
childhood  and  youth,  when  from  his  sainted  mother  he  received  lessons  of  morality  and  piety, 
while  engaged  in  the  cultivation  of  a  limited  flower  garden.  Let  us  then  with  joy  con- 
template these  ennobling  and  refined  influences,  even  in  the  public  halls  of  entertainment, 
and  in  every  possible  way  ■  encourage  them  in  this  relation,  for  they  do  a  silent  but  re- 
proving work  that  sterner  influences  cannot  do.  We  want  to  see  them  placed  everywhere, 
where  human  character  can  be  formed,  and  at  all  seasons  of  our  variable  Canadian  year. 
At  no  time,  or  place,  or  season,  can  we  safely  afford  to  do  without  an  influence  so  redeem- 
ing and  divinely  good. 


ADDRESS    DELIVERED    BEFORE    THE    HORTICULTURAL    SOCIETY    OF 
WESTERN  NEW  YORK.— JANUARY,  1880. 

By  James  Vick. 

Man  may  be  happy  without  a  garden  ;  he  may  have  a  home  without  a  tree,  or  shrub, 
•or  flower  ;  yet,  when  the  Creator  prepared  a  home  for  man,  made  in  his  own  image,  He 
planted  a  garden,  and  in  this  placed  the  noblest  specimen  of  creative  power,  to  dress  and 
to  keep  it,  and  there  he  remained  during  his  life  of  innocence  and  happiness.  And,  in 
all  parts  of  the  civilized  world,  the  refinement,  and  innocence,  and  happiness  of  the  people 
may  be  measured  by  the  flowers  they  cultivate.  The  love  and  care  of  flowers  is  one  of 
the  few  pleasures  that  improve  alike  the  head  and  the  heart.  It  is  a  pleasure  that  brings 
no  pain,  a  sweet  without  a  snare. 

Wonderful  changes  have  taken  place  in  our  country  within  the  memory  of  some  who 
do  not  think  themselves  very  old,  and  who  have  but  recently  stopped  pulling  out  the  grey 
hairs,  as  a  hopeless  task.  The  huge  chimney,  made  of  rough  stones,  with  its  log  cabin 
attachment,  the  well-sweep,  the  rail  fence  and  bars,  the  wood-pile  with  its  mound  of  chips 
and  rusty  old  axe,  useful  for  the  boys  when  out  of  school,  have  all  disappeared.  The  pigs 
no  longer  seek  admittance  at  the  front  door,  nor  demand  a  first  chance  at  the  dinner — 
having  snuffed  its  fragrance  from  afar — in  language  more  expressive  than  elegant ;  even 
the  music  of  the  spinning  wheel  is  hushed. 

We  have  nothing  to  say  against  log  cabins.  They  were  proper  for  a  new  and  wooded 
country,  and  quite  picturesque — a  necessity  and  a  blessing.  Many  noble  men  have  com- 
menced life  in  log  cabins,  but  we  observe  that  they  did  not  stay  in  them  longer  than  neces- 
sary. But  the  log  cabin  is  gone,  never  to  return.  It  long  ago  gave  way  to  the  square 
box,  painted  red,  or,  if  unusually  pretentious,  pure  white,  adorned  with  blinds  of  the 
most  intense  green.  The  yard  was  cleared  of  chips  and  surrounded  with  a  board  fence,  a 
straight  walk  leading  from  the  street  to  the  front  door,  while  a  few  beds,  bordered  with 
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shells  or  stones,  contained  Poppies  and  Bachelor's  Buttons,  and  Grass  Pinks,  and  Sweet 
Williams.  A  few  Hollyhocks  and  Lilacs  added  both  beauty  and  fragrance  to  the  little 
home  garden.  A  border  in  the  background  contained  Thyme,  and  Sage,  and  Summer 
Savory  and  similar  treasures  for  the  good  woman's  culinary  uses,  while  a  patch  of  Tansy 
and  PeppeYraint  were  quite  as  necessary  for  the  good  man's  bitters. 

But  change  and  progress  is  the  order  of  the  world,  especially  of  the  American  world, 
and  the  old  house  that  the  carpenter  made  in  the  similitude  of  a  dry  goods  box  became 
worn  out,  or  too  small,  or  too  very  unfashionable ;  and  the  architect  designed,  and  the 
builder  erected  a  new  house,  with  towers  and  gables,  and  curious  porches,  and  strange 
windows,  that  one  might  almost  think  an  emanation  from  fairy  land.  The  old  flowers 
are  discarded  with  the  beds  and  borders  of  whitewashed  stones,  and  even  the  fence  has 
been  removed  to  the  pasture  lot.  The  front  yard  has  become  a  lawn,  and  the  tansy  and 
peppermint  bed  have  been  transformed  into  a  parterre.  Instead  of  flowers  a  few  weeks 
in  the  year,  as  in  the  olden  time,  there  are  now  unbroken  beds  of  beauty  from  early  spring 
until  the  frost-king  lays  his  cold  hand  upon  every  leaf  and  flower. 

The  change  has  done  much  to  make  people  better,  healthier  and  happier ;  but  its 
speediest  and  happiest  effects  are  with  the  women  and  children,  while  the  men  are  enjoy- 
ing in  many  cases  the  blessings  they  do  not  appreciate,  and  sometimes  do  not  deserve.  A 
few  there  are  who  try  to  show  their  manhood  by  a  contempt  of  beauty.  They  are,  how- 
ever, remnants  of  a  race  almost  extinct,  and  we  say,  peace  to  their  ashes.  Men  of  intellect 
and  refinement  are  helpers  in  the  good  work,  and  nobly  aid  the  weaker  ones  in  making, 
homes  of  beauty.     A  few  suggestions  as  to  how  this  can  best  be  done  will  be  in  place.. 

The  foundation  of  modern  gardening  is  good  walks  and  good  lawn,  and  as  both,  will 
last  as  long  as  the  maker,  it  is  well  that  the  work  should  be  well  done.  First  secure 
good  drainage,  and  then  determine  on  the  walks,  making  no  more  than  actually  necessary. 
Stake  out  the  lines,  and  remove  the  earth  twelve  or  eighteen  inches  in  depth,  using  the 
earth  thus  obtained  to  fill  up  any  depressions.  Dig  or  plough  quite  deeply  the  ground 
designed  for  a  lawn,  and  pulverize  the  soil  thoroughly,  removing  all  stones  to  the  trenches, 
prepared  for  the  walks.  Place  a  narrow  margin  of  grass  on  each  side  of  the  walk,  so  as 
to  secure  the  outline ;  see  that  the  surface,  at  least,  of  the  soil  intended  for  the  lawn  is- 
mellow,  and  will  not  bake.  Sow  Kentucky  blue  grass  and  a  little  white  clover,  or  the 
prepared  lawn  grass  of  the  seedsman,  at  the  rate  of  four  bushels  to  the  acre.  After  the 
walks  are  filled  with  rough  stones  to  within  four  or  five  inches  of  the  surface,  cover  with 
fine  gravel  until  the  centre  is  level  with  the  surface  of  the  lawn.  This  work  is  best  done 
very  early  in  the  spring,  so  as  to  give  the  grass  seed  the  benefit  of  spring  rains,  or  it  may 
be  done  in  September.  If  the  soil  is  very  stiff,  it  is  well,  after  sowing  the  seed,  to  cover 
the  surface  with  an  inch  of  fine  manure,  and  this  should  remain,  after  raking  off  a  little 
of  the  coarest,  during  the  summer,  if  it  seems  necessary.  This  plan  is  almost  essential  to 
success  in  the  south  and  California,  and  other  warm  and  dry  sections.  If  the  work  is  well- 
done,  by  the  last  of  June  the  lawn  will  look  well  and  require  cutting.  Weeds  naturally 
appear,  but  as  they  are  mostly  annuals,  if  the  grass  is  kept  short  they  cannot  seed  and 
will  soon  disappear.  A  few  perennials,  like  dock  and  plaintain,  should  be  removed  by 
hand. 

Having  obtained  a  good  lawn,  the  usual  practice  is  to  spoil  it  as  soon  as  possible,  by 
making  unnecessary  walks  and  flower  beds,  and  by  excessive  planting  of  trees  and  shrubs. 
Grass  cannot  grow  in  dense  shade,  and  no  lawn  can  look  well  cut  up  by  narrow  walks. 
A  good  portion  of  the  lawn,  if  possible,  should  present  an  unbroken  surface,  only  an 
occasional  and  handsome  tree  being  admitted,  and  at  such  distances  apart  that  they  can 
grow  and  become  perfect  in  form  ;  and  let  no  desecrating  hand  mar  the  work  of  the 
Creator  by  the  saw,  nor  touch  an  ornamental  tree  with  a  pruning  knife.  This  should 
only  be  allowed  under  such  circumstances  as  would  justify  the  amputation  of  the  limb  of 
a  friend.  The  shrubs  should  be  in  clumps,  c*r  groups,  and  so  thickly  planted  as  to  cover 
all  the  ground,  and  the  soil  under  them  kept  cultivated  and  clean,  like  a  flower  bed.  A 
few  flower  beds  may  be  made,  and  usually  ne^r  the  borders,  or  opposite  windows,  and 
they  should  be  of  simple,  graceful  forms,  and  lookr  well  the  whole  summer,  and  every  day 
and  all  day.  There  are  many  beautiful  flowers  that  bloom  only  for  a  few  days,  or  weeks, 
and,  however  desirable   they  may  be  in  certain  places,  are  unfit  for  beds  on  the  lawn. 
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Others  are  in  flower  a  long  time,  but  the  flowers  are  not  sufficiently  abundant,  or  are 
hidden  by  the  foliage.  Some  kinds,  though  they  flower  freely,  cannot  endure  the  full 
blaze  of  the  summer  sun,  and  are,  therefore,  unfit  for  this  work.  Of  all  flowering  plants, 
the  scarlet  geraniums  have  been  the  most  popular  for  bedding,  and  the  most  freely  used 
in  all  parts  of  the  civilized  world  for  making  lawn  beds,  so  much  so  that  the  opponents  of 
the  system  have  denounced  it  in  ridicule  as  the  "  scarlet  fever." 

Through  the  skill  and  enterprise  of  florists,  we  now  have  many  varities  of  plants 
with  bright  and  beautiful  foliage.  Among  these  are  the  variegated-leaved  geraniums, 
Achryanthes,  Coleus,  Centaureas,  and  Golden  Pyrethrum.  The  Achyranthes  is  a  darkish 
purple  or  maroon  ;  the  Coleus  gives  a  very  wide  range  of  colour  ;  Centaurea  is  snowy 
white,  and  Golden  Pyrethrum,  yellow.  It  will  be  readily  seen  that  with  such  material 
most  charming  beds  of  colour  can  be  formed.  These  beds  and  borders  are  often  formed 
of  rows  of  plants  or  flowers  of  different  colours,  and  are  then  called  ribbon-beds,  and, 
when  the  patterns  are  more  intricate,  carpet  beds,  and  they  are  often  gorgeous. 

Another  style  of  lawn  bed,  and  perhaps  the  most  magnificent  of  all,  is  composed  of 
large  sub-tropical  plants.  They  give  us  a  taste  of  the  luxuriance  of  tropical  foliage,  and, 
on  lawns  where  there  is  sufficient  room,  nothing  will  afford  more  pleasure.  These  beds 
are  usually  planted  with  Ricinus  for  the  centre,  then  Cannas,  followed  by  Caladium  escu- 
lentum.  A  low,  outside  border  may  be  composed  of  Centaureas  or  Coleus.  The  Ricinus 
is  obtained  from  seed,  and  will  grow  about  as  freely  as  corn,  and  require  about  the  same 
soil  and  warmth.  For  earliness  it  is  sometimes  started  in  pots.  The  dry  bulbs  of  Cannas 
and  Caladiums  are  obtained  from  florists,  and  young  plants  of  Coleus  or  Centaureas  are 
to  be  had  quite  cheaply  in  the  spring. 

The  plants  desirable  for  bedding  are  not  expensive,  and  good  flower  beds  and  ribbon 
beds  can  be  made  of  annuals  at  the  cost  of  a  few  cents,  and  for  this  not  many  equal  the 
Phlox  Drummondii.  A  few  rows  of  white,  purple,  and  scarlet  will  form  a  ribbon  bed  of 
great  beauty,  and  the  product  of  a  paper  of  Petunia  seed  will  make  no  mean  show,  if 
properly  cared  for. 

These  beds,  it  must  be  remembered,  are  for  the  adornment  of  the  grounds  alone,  and 
they  furnish  no  flowers  for  the  house — no  presents  for  friends,  no  bouquet  for  the  dining 
room,  or  for  schools,  or  churches,  or  the  sick-room.  These  we  must  have.  So,  just  back 
of  the  lawn,  make  generous  beds  of  flowers  that  you  can  cut  freely — Asters,  Balsams, 
Zinnias,  Stocks,  Mignonette,  Sweet  Peas,  etc. 

The  great  difficulty  with  American  gardens  is  that  they  are  too  large,  and  not  suffi- 
ciently cared  for.  If  we  gave  the  same  amount  of  labour  on  a  quarter  of  an  acre  that  we 
now  expend  on  an  acre,  the  result  would  be  much  more  satisfactory.  No  one  should  have 
more  ground  in  garden  than  he  can  keep  in  the  very  highest  state  of  cultivation.  It  is 
this  kind  of  excellence  that  affords  pleasure,  while  failure  or  partial  success  is  a  source  of 
pain.  It  is  not  only  a  fault  to  cultivate  too  much  ground,  but  even  too  many  flowers. 
Some  seem  anxious  to  obtain  and  grow  everything.  This  is  not  well,  especially  where 
there  is  not  a  good  deal  of  time  and  money  to  be  devoted  to  the  work.  A  choice  selec- 
tion is  best,  and  we  like  every  cultivator  of  flowers  to  have  a  pet  or  hobby.  Always 
have  something  choice — something  grown  better  than  anyone  else  is  growing  it— some- 
thing you  have  reason  to  be  proud  of.  It  will  astonish  you  to  see  how  flowers  thrive 
under  such  petting,  and  what  wonderful  exhibition  they  make  of  their  gratitude. 

We  name  a  few  plants  suitable  for  special  garden  work.  These  lists  embrace  but  a 
few  of  the  many  adapted  for  the  several  purposes  indicated. 

Dwarf  Plants  for  Edgings  or  Borders  of  Beds. — Alternanthera,  Armeria  or  Thrift,  and 
Pyrethrum  aureum. 

White-Leaved  Plants. — Glaucium,  Centaurea,  and  Cineraria  maritima. 

Showy-Coloured  Foliage. — Achyranthes,  Coleus,  and  Bronze  and  Silver-leaf  Ger- 
aniums. 

Scarlet  Geraniums. — Gen.  Grant,  Queen  of  the  West,  and  Excelsior. 

Tall  Foliage  Plants. — Caladium  esculentum,  three  to  four  feet  in  height,  leaves  more 
than  two  feet  in  length.  Cannas,  from  three  to  five  feet  in  height  ;  a  variety  called  Ro- 
busta,  from  five  to  eight  feet.     Ricinus,  Castor-oil  Bean,  from  six  to  twelve  feet. 
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Annual  Flowers  for  Brilliant  Show. — These  are,  doubtless,  familiar  to  most  of  our 
readers.  The  Aster,  Antirrhinum,  Balsam,  Dianthus,  Delphinium,  Pansy,  Petunia,  Phlox 
Drummondii,  Portulaca,  Salpiglosis,  Stock,  Verbena,  Double  Zinnia,  and  other  varieties- 
that  we  have  not  space  to  name,  should  be  in  every  collection. 

Flowers  Desirable  for  Fragrance. — For  fragrance  nothing  equals  the  Mignonette, 
Sweet  Alyssum,  Sweet  Pea,  Erysimum,  Stocks,  Pinks,  Picotees,  and  Carnations. 

Ribbon  Beds. — A  very  pretty  ribbon  bed  is  made  by  taking  different  colours  of  the 
same  flower,  like  Phlox,  Portulaca,  Stocks,  or  Asters. 

In  conclusion,  we  say  to  all,  cultivate  flowers.  These  children  of  the  field  speak  to 
us  in  every  fragrant  breath  and  lovely  tint,  and  graceful  form,  of  Him  who  spoke  from 
naught  such  matchless  beauty. 

AMBER    CANE. 

To  the  Editor  of  "  The  Signal." — During  last  winter  I  noticed  several  letters  in 
agricultural  papers  about  raising  Amber  Cane  in  Canada  and  the  States  with  the  object 
of  making  sugar  and  syrup  from  it.  I  encouraged  my  neighbours  to  try  it ;  last  spring  I 
sent  to  a  Detroit  seed  firm  and  obtained  4  lbs.  of  Amber  Cane  seed.  I  paid  50  cents  a 
pound  and  20  per  cent.  duty.  About  the  18th  May  I  planted  about  half  an  acre  in  well 
manured  mellow  land;  the  rows  were  3|  feet  apart.  I  put  8  or  10  seeds  in  each  hill  and 
thinned  it  out  after  it  came  up  to  4  or  5  stalks  in  each  hill.  It  looked  puny  and  tender 
for  a  few  weeks,  but  when  the  hot  weather  came  it  grew  very  rapidly.  About  six  rods 
of  the  ground  was  too  wet  and  it  rotted.  It  requires  about  the  same  cultivation  as  In- 
dian Corn  and  will  ripen  about  the  same  time.  Mine  was  fully  ripe  in  the  middle  of 
October.  I  saved  considerable  of  the  seed.  The  average  height  of  stalk  was  10  feet  2  or 
3  inches.  Two  other  parties  grew  some  near  Clinton  this  season  and  one  of  them  has 
machinery  for  pressing  and  manufacturing  it.  I  took  my  cane  to  him  and  had  it  con- 
verted into  syrup,  receiving  half  the  product.  I  got  35  gallons  of  good  syrup.  If  the 
seed  is  good  1  lb.  will  plant  an  acre.  My  farm  is  two  arid  a  half  miles  from  Lake  Huron ; 
we  seldom  have  spring  or  summer  frosts.  Please  insert  this  for  benefit  of  readers  of  the 
Signal. 

GEORGE  COX,   Goderich  Tp. 

We  have,  by  kindness  of  Mr.  Cox,  received  a  sample  of  the  above  mentioned  syrup 
and  although  made  after  a  very  crude  fashion  it  has  the  appearance  of  the  ordinary  Amber 
Syrup  of  commerce.  It  is  quite  palatable  and  pleasant,  and  seems  devoid  of  a  certain 
pungent,  acrid  taste  possessed  by  much  of  the  so-called  sugar  cane  syrup.  Mr.  Cox's  ex- 
periment shows  a  yield  of  140  gallons  to  the  acre,  no  doubt  with  a  little  experience  in 
cultivation  and  manufacture,  this  could  be  increased.  Even  as  it  is,  and  allowing  one 
half  for  manufacturing,  the  yield  of  70  gallons  per  acre  would  seem  to  class  this  as  a  pro- 
fitable branch  of  agriculture.  Allowing  50  cents  per  gallon,  we  have  a  return  of  $35  per 
acre. — Ed. 


THE  FORESTS  OF  OHIO. 

HAS    THE    TIME    ARRIVED    FOR    THE    PLANTING    OF    TIMBER? 

An  affirmative  answer  by   Dr.  John  A.   Warder — Address  before   the  recent  Ohio  Agricul- 
tural Convention. 

Having  been  courteously  invited  to  appear  before  you  and  to  take  the  affirmative  in 
opening  this  discussion  upon  the  deeply  important  subject  of  Forestry,  I  present  myself  be- 
fore you  with  the  diffidence  of  one  who  must  acknowledge  himself  a  novice  in  the  science, 
and  crave  your  patience  during  the  few  moments  occupied  in  an  endeavour  to  discharge 
the  assigned  duty. 

In  the  programme  for  the  day  appears  this  query  : 

"  Has  the  time  arrived  in  Ohio  to  plant  trees  for  timber  1 " 
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In  attempting  a  response  to  a  question  that  is  as  yet  so  new  to  the  men  who  them 
selves  have  aided  in  clearing  off  the  dense  forests  that  once  covered  the  region  watered  by 
the  Ohio  River  and  its  tributaries,  it  can  hardly  be  expected  that  one  who  has  worked 
with  his  own  hands  in  effecting  that  destruction,  nor  you  who  have  looked  upon  the  work 
as  a  necessity,  should  be  prepared  to  pronounce  upon  the  limit  beyond  which  the  clearing 
of  the  land  should  not  be  allowed  to  proceed.  Nor  is  it  at  all  likely  that  you  may  be 
ready  to  accept,  much  less  to  adopt  as  your  own,  all  of  the  postulates  and  axioms  that, 
on  such  an  occasion  at  this,  might  be  suggested  and  pronounced  by  any  one  who  has  made 
Systematic  Foresty  a  subject  of  serious  investigation. 

As  yet,  little  or  nothing  has  been  done  among  us  in  the.  way  of  forestry.  Here  and 
there  a  few  trees  have  been  planted,  rather  for  ornament  than  for  utility.  The  taste  for 
the  comfort  and  beauty  of  trees  is  growing  however,  and  of  the  thousands  who  daily 
travel  along  our  great  highways,  few  are  they  who  cannot  admiringly  appreciate  the 
improvement  by  tree  planting  about  the  village  stations,  the  groups  of  ornamental  trees 
clustering  around  the  rural  homesteads,  the  lines  of  trees  along  the  country  roads,  and  on 
the  boundaries  of  cultivated  fields. 

These  efforts  of  individuals  to  restore  the  sylvan  beauties  of  the  land  are  worthy  of 
all  praise.  They  are  well  supplemented  by  the  Village  Tree  Planting  Associations  hap- 
pily suggested  and  successfully  carried  out  by  Mr.  Northrup,  of  Connecticut,  who  should 
have  many  followers  in  Ohio.      Your  attention  is  especially  directed  to  his  pamphlet.* 

Under  the  happy  influences  of  the  tree  planters  the  cemeteries  of  our  land  are  every- 
where becoming  the  quiet  resting  places  of  the  dead,  sheltered  by  umbrageous  trees, 
instead  of  the  forlorn,  desolate  and  neglected  fields  of  the  past — so  unworthy  of  the  title, 
God's  Acre  (Gottes  Acker),  and  so  discreditable  bo  our  boasted  civilization. 

Public  and  private  parks  are  being  set  apart  for  the  special  culture  of  these  beauti- 
ful natural  objects,  and  they  become  the  most  agreeable  resorts,  and  are  means  of 
instruction  for  the  people.  All  these  encourage  a  love  for  trees,  and  increase  our  know- 
ledge of  them,  and  to  that  extent  are  accessory  to  forestry. 

In  this,  however,  the  people  of  our  country  have  much  to  learn;  the  general  want  of 
familiarity  with  our  sylvan  wealth,  either  collectively  or  individually,  is  a  matter  of  sur- 
prise to  those  who  have  made  this  matter  a  study. 

Upon  this  occasion  it  may  be  admissible  to  refer  more  particularly  to  a  single  tree, 
which  is  destined  to  become  a  factor  of  no  mean  importance  in  the  future  forests  of  our 
land,  and  through  them  to  solve  one  of  the  great  problems  of  the  iron  road,  the  cross-tie 
question,  and  the  future  supply  of  sleepers. 

We  may  be  pardoned  for  having  a  State  pride  in  this  tree,  for  though  not  a  native  of 
Ohio,  it  was  here  that  the  distinctive  characters  of  the  Speciosa  Catalpa,  the  western 
species,  were  first  pointed  out  and  presented  to  the  public.  It  was  here  that  it  was  first 
planted  and  distributed  by  General  William  Henry  Harrison,  who  brought  it  from  its 
native  home  on  the  Wabash.  It  was  here  that  its  merits  as  a  perdurable  timber  were 
published  by  him  at  an  agricultural  meeting  in  Hamilton  County,  when  he  urged  his  fel- 
low farmers,  as  early  as  1825,  to  plant  the  tree  extensively  for  its  great  value  as  timber. 

Jt  was  in  Dayton,  Ohio,  that  its  great  beauty  as  a  shade  tree  was  observed  by  Dr. 
J.  Haines,  who  propagated  and  distributed  the  plants  that  now  ornament  the  streets  of 
that  city.  In  1853  it  was  recognized  as  distinct  from  the  Catalpa  of  the  nurserymen, 
that  had  been  brought  from  the  Eastern  States,  and  was  then  published  in  a  magazine, 
de Voted  t)  horticulture  and  rural  affairs,!  that  was  printed  in  Cincinnati. 

The  Brothers  Teas,  enterprising  nurserymen,  next  propagated  the  tree  and  distributed 
it  widely.  Further  honours  to  the  Catalpa  and  to  our  State  have  resulted  from  a  great 
devotion  to  the  timber  interests  manifested  by  Mr.  E.  E.  Barney,  of  Dayton,  who  has 
bestowed  much  time  and  money,  in  the  most  disinterested  manner,  in  the  collection  and 
diffusion  of  information!  respecting  this  valuable  tree,  and  in  sending  out  its  seeds, 
some  of  which  have  reached  far  distant  lands  on  other  continents. 

*"Tr^e  Planting,  Economic  anrl  Ornamental,  and  Village  Improvement,"  by  B.  G.  Northrup. 
f  Western  Horticultural  Review,  August,  18" 3. 
X  "  Facts  for  Information  on  the  Catalpa  Tree." 
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From  all  which  it  appears,  that  though  itself  a  native  of  another  region  of  our  coun- 
try, the  merit  of  the  introduction  of  the  Catalpa  speciosa  is  due  to  the  intelligence  and 
energy  of  the  citizens  of  our  own  State. 

Though  it  is  not  pretended  that  we  have  originated  or  created  a  new  tree,  we  have 
presented  one  to  the  world  that  had  heretofore  escaped  the  observation  and  notice  of  the 
botanist.  A  tree  cf  which  it  is  said,  (by  one  who  knows  that  whereof  he  doth  affirm), 
"Every  day's  experience  establishes  me  more  firmly  in  the  opinion  that  it  (the  Catalpa 
speciosa)  will  prove  to  be  one  of  the  very  best,  if  not  the  very  best  tree  in  the  middle 
American  States,  and  with  a  southern  limit  very  far  beyond  any  of  our  northern  trees. 

But  let  us  now  address  ourselves  more  especially  to  the  question  before  us  : 

"  Is  it  time  for  us  in  Ohio  to  plant  trees  for  timber  ? " 

Yes  !  Yes  truly  and  most  emphatically,  my  dear  fellow  countrymen  of  Ohio,  the 
time  has  fully  come  when  we,  the  inhabitants  of  this  glorious  possession,  should,  as  a  duty, 
plant  trees  for  timber." 

Certainly  we  already  have  many  warnings  that  it  is  indeed  high  time  for  us  to  set 
about  doing  something  toward  the  restoration  of  the  forests,  which  the  necessities  of  agri- 
culture and  the  advancing  wave  of  civilization  have  so  rapidly  diminished,  within  a  cen- 
tury of  occupation,  in  extensive  regions  of  our  noble  State.  The  clearing  of  the  lands  was 
a  necessity  for  its  occupation  and  application  to  agriculture.  In  this  matter,  every  land- 
owner must  be  left  free  to  decide  for  himself  and  for  his  own  acres.  No  man,  or  set  of 
men,  may  let  or  hinder  him  from  destroying  or  restoring  his  forests.  Nor  can  his  move- 
ments be  controlled  by  legislative  enactments  as  in  other  countries,  since  the  policy  of 
•our  republic  is  that  of  non-interference.  But  we  have  also  an  axiom  in  our  policy,  that  the 
best  plans  are  ever  those  which  conduce  to  the  greatest  good  to  the  greatest  numbers  of  the 
people,  and,  whenever  these  may  be  presented  in  acceptable  form,  it  is  hoped  and  believed 
that  such  propositions  will  receive  support. 

So  great  is  the  American  statesmen's  confidence  in  the  general  good  sense  of  the 
people,  and  in  the  capacity  for  self-government,  that  all  great  questions  may  be  safely 
left  to  the  popular  tribunal. 

When  new  propositions  happen  to  be  presented  to  the  people  for  solution,  however, 
they  may  sometimes  need  a  certain  amount  of  educational  training  and  enlightenment, 
to  prepare  them  for  a  wise  decision. 

The  present  theme  is  perhaps  one  of  that  character,  to  our  fathers  and  to  many  of 
ourselves,  who  have  lifted  up  axes  upon  the  thick  trees  and  prostrated  those  princes  of 
the  forest  which  had  for  centuries  reared  their  proud  heads,  and  reigned  as  monarchs  of 
all  they  might  survey.  Those  of  us  who  have  laboriously  cleared  the  land  of  these 
encumbrances,  have  triumphed  in  the  unequal  contest,  aud  may  well  congratulate  our- 
selves on  having  released  the  fertile  soil  from  its  forest  thraldom,  to  receive  the  vitalizing 
sunshine,  and  to  smile  for  us  with  productive  farms  and  happy  homes,  surrounded  with 
luxuriant  fields  of  food  crops  for  man's  use,  convenience  and  enjoyment. 

Flushed  with  our  triumphs  over  barbaric  nature,  such  may  ask,  "  Why  plant  more 
trees  and  again  relegate  these  smiling  fields  to  the  bondage  of  the  savageism  of  the  forest 
times  !  " 

No !  this  clearing  of  our  fertile  lands  is  indeed  right  and  proper ;  it  will  go  on,  and 
it  should  continue  for  a  certain  period  and  to  a  certain  extent.  Whatever  this  extent  may 
be  must  depend  upon  so  many  circumstances  connected  with  the  physical  conditions  of  a 
wide  extent  of  territory,  that  the  problem  becomes  difficult  of  solution,  and  requires  for 
its  proper  consideration  a  knowledge  of  many  branches  of  natural  history.  It  need  not 
now  be  discussed  ;  suffice  it  that  man's  experience  and  observations  in  other  regions 
of  the  globe  will  aid  us  in  attempting  a  solution.  From  these  we  learn  that  from 
one-fifth  to  one-fourth  part  of  any  considerable  stretch  of  country  should  be  occupied  by 
trees,  in  order  to  produce  the  best  results  in  the  physical  conditions  necessary  for  the 
greatest  productiveness  of  the  soil,  and  for  the  highest  development  of  humanity. 

Applying  this  to  our  own  State,  let  us  ask,  how  is  it  now  in  Ohio  in  this  respect  % 
What  is  the  ratio  at  present,  between  the  wooded  and  the  cleared  portions  of  our  State  1 
The  statistics  of  this  important  problem  are  not  so  complete  as  we  could  desire,  but  such  as 
they  are,  are  well  portrayed  in  (*en.  Walker's  Atlas  of  the  United  States  census  of  1870. 
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In  his  message  of  last  year  our  Governor  graciously  devoted  a  brief  paragraph  to 
this  subject,  a  subject  indeed  of  so  great  prospective  importance  to  the  future  destinies  of 
the  millions  who  are  to  tread  upon  the  soil  of  Ohio,  that  our  chief  executive  and  our  legis- 
lative bodies,  as  well  as  the  humblest  citizens,  might  profitably  make  it  a  subject  of  labor- 
ious and  continued  study. 

It  appears  that  in  the  course  of  seven  years  the  area  of  the  woodland  in  Ohio  was 
reduced  from  about  9,750,000  in  1870  to  a  little  more  than  5,000,000  acres  in  1877. 

This  shows  that  more  than  4,000,000  acres  of  woodland,  nearly  one-half  of  that 
returned  by  the  last  United  States  census,  has  been  destroyed  in  the  brief  period  of  seven 
years  !  Should  these  figures  prove  to  be  correct,  they  shew  a  frightful  destruction  of  our 
woodlands,  which  must  be  followed  in  the  future  by  their  legitimate  results  of  altered  and 
deteriorated  climate,  diminished  fertility  and  productiveness  of  the  soil,  in  some  places 
approaching  barrenness,  in  the  drying  up  of  springs  and  streams,  with  irregularity  in  the 
flow  and  discharge  of  our  navigable  rivers,  and  eventually  in  the  relegation  of  our  fertile 
fields  to  barrenness  and  desolation.  *  *  *  What  has  been  may  again  and  will  again 
recur.  The  most  fertile  regions  of  the  old  world,  when  subjected  to  similar  treatment 
have  reached  this  sad  result.  Under  the  infliction  of  such  ill  treatment  and  abuse  of  God's 
gifts,  it  is  but  a  question  of  time  when  the  sad  but  inevitable  results  must  follow,  and  our 
now  fertile  plains  be  reduced  to  deserts. 

The  traveller  Champollion,  when  speaking  of  the  great  desert  of  Sahara,  in  northern 
Africa,  where  he  had  traced  the  source  of  former  rivers  and  streams,  and  had  found 
stumps  of  trees  covered  by  several  feet  of  sand,  makes  the  following  remark  :  "  And  so, 
the  astounding  truth  dawns  upon  us,  that  this  desert  may  once  have  been  a  region  of 
groves  and  fountains,  and  the  abode  of  happy  millions."  *  *■  *  He  asks,  "  Is  there 
any  crime  against  Nature  which  draws  down  a  more  terrible  curse  than  that  of  stripping 
Mother  Earth  of  her  sylvan  covering?  The  hand  of  man  has  produced  this  desert,  and 
.1  believe,  every  other  desert  on  the  surface  of  the  earth.  Earth  was  Eden  once,  and  our 
misery  is  the  punishment  for  our  sins  against  the  world  of  plants.  The  burning  sun  of 
the  Desert  is  the  angel  with  the  flaming  sword  who  stands  between  us  and  Paradise." 

The  countries  bordering  on  the  Mediterranean,  on  all  its  sides,  were  once  well-wooded, 
fertile,  fruitful  regions,  sustaining  a  dense  population.  With  the  centuries  came  the  undue 
destruction  of  the  forests,  and  the  consequent  loss  of  fertility,  followed  by  diminished 
population.  Look  at  the  famous  regions  to  the  eastward,  Palestine  the  land  of  groves,  the 
land  that  flowed  with  milk  and  honey  ;  see  the  adjoining  regions,  now  marked  by  the 
mighty  ruins  of  Palmyra  and  the  cities  of  the  plain.  Beyond  these,  see  the  broad  fields 
of  Persia,  whence  Alexander  drew  his  mighty  armies,  and  observe  the  once  fertile  valleys 
of  the  Tigris  and  the  Euphrates  where  stood  the  luxurious  Babylon,  the  great  but 
fallen ;  all  these  once  populous  regions  are  now  deserted,  and  literally  become  the  habi- 
tation of  bats  and  owls,  in  fulfilment  of  prophecy,  clearly  traceable  to  the  destruction  of 
the  forests. 

Even  in  our  own  favoured  land,  here  in  this  new  world,  these  scars  upon  the  face  of 
nature  already  begin  to  appear,  and  in  some  places  on  the  Atlantic  border  tracts  of  farm- 
ing land  are  already  turned  out  as  unproductive  wastes. 

Yes  !  verily,  my  friends,  it  is  indeed  time  that  we  were  thoroughly  aroused  to  the 
importance  of  this  matter  of  the  conservation  of  our  forests.  We  should  plant  shade- 
trees  and  groves,  shelter  belts  and  woods  ;  yes,  and  where  suitable  conditions  exist,  we 
should  also  plant  extensive  forests  for  the  sake  of  their  future  prospective,  but  certain, 
benefit  to  ourselves,  and  to  those  who  are  to  come  after  us.  Why  will  we  not  learn  from 
the  experience  of  past  ages,  which  is  everywhere  expressed  so  plainly  in  the  history  of 
nations,  and  impressed  so  manifestly  in  the  desert  scars  of  the  earth  1 

Let  us  take  warning  betimes  and  begin  now,  and  at  once  undertake  the  preservation 
of  our  forests. 

Forests  are  the  conservators  of  moisture,  the  sources  of  the  streams.  The  tree  is 
father  to  the  rain,  was  a  favourite  saying  of  Mahomet. 

Then  again  we  must  remember  that  time  is  needed  for  the  production  of  a  tree.  The 
Botanists  call  them  perennial  plants,  because  they  continue  their  existence  through  the 
years.     Vegetables  of  this  class  do  not  build  up  their  massy  structures,  composed  of  con- 
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centric  layers  of  solid  fibre-cells,  with  the  rapidity  of  the  fungi,  some  of  which  will  evolve 
millions  of  their  cells  in  a  few  hours,  visibly  enlarging  while  we  behold. 

Nor  can  the  trees  be  compared  in  their  periods  of  growth,  and  the  quickness  of  their 
cash  returns,  with  the  familiar  tillage  crops  of  the  agriculturist.  The  weeks  and  months 
needed  for  the  production  and  perfecting  of  garden  and  farm  crops,  are  represented  by  the 
decades  and  centuries  of  years  required  for  clothing  the  denuded  surface  with  forest 
growths  of  mature  and  useful  size.     It  is,  therefore,  high  time  to  begin  the  work. 

Be  not  discouraged,  however.  Trees  grow  fast  enough.  One  of  the  classic  writers  of 
the  age,  who  fully  appreciated  trees,  put  his  own  sentiments  into  the  mouth  of  one  of 
his  rustic  characters  when  he  wrote,  "  Be  aye  sticking  in  a  tree,  Jock,  it  will  be  growing 
the  whiles  ye  are  sleeping." 

Those  of  us  who  are  now  past  middle  life,  no  doubt  many  of  you  now  present,  can 
point  to  noble  trees  which  have  grown  within  your  own  recollection  ;  some  of  them,  per- 
haps, were  planted  by  your  own  hands.  Strange  as  it  may  be,  however,  it  seems  never- 
theless true,  that  old  men,  those  who  cannot  expect  to  see,  nor  to  reap,  the  fruits  of  their 
labours  in  forestry,  are  the  most  energetic  tree  planters,  rather  than  those  just  entering 
upon  life  with  a  bright  future  opening  up  to  them  decades  of  prospective  enjoyment,  and 
with  a  reasonable  expectation  of  life  even  comparable  to  the  term  necessary  for  the 
development  of  a  useful  tree.     Old  men  are  proverbially  the  tree  planters  everywhere. 

In  regard  to  their  periods  of  development,  there  is  a  great  diversity  among  trees  ; 
some  have  a  brief  rotation.  The  coppice  growths  in  European  forestry  are  often  utilized 
in  periods  of  ten  or  fifteen  years  ;  in  our  own  country  too,  we  have  many  trees  of  short 
rotation,  and  some  of  the  most  useful  and  most  profitable  trees  are  of  this  character. 

The  Black  Locust  may  be  harvested  after  it  has  grown  from  twenty  to  thirty  years. 

The  Catalpa  speciosa,  in  the  same  period,  will  make  good   cross-ties  and  fence  posts. 

The  Ailanthus  very  soon  attains  a  useful  size,  and  for  certain  purposes  has  been  very 
highly  commended,  both  in  this  country  and  in  Europe.  Prof.  C.  S.  Sargent  is  advising 
its  extensive  plantation,  and  some  years  ago  it  was  spoken  of  as  the  most  promising  tree 
for  the  arid  plains  of  the  southwest. 

The  forests  of  Scotch  Pine  in  Germany  are  allowed  sixty  years  to  reach  their  useful 
size  for  fuel  and  for  timbers. 

The  Birch  there  reaches  its  maturity  in  about  half  a  century. 

The  Willow,  used  for  charcoal  needed  in  the  manufacture  of  gunpowder,  may  be  cut 
after  growing  twenty  years  or  even  less. 

Chestnut,  in  its  second  growth,  is  most  profitably  cut  every  twenty  or  twenty-five 
years. 

The  beautiful  wood  of  the  wild  cherry  soon  reaches  a  profitable  size  for  many  pur- 
poses, though  for  sawlogs  and  lumber  the  trees  should  be  larger. 

Many  individual  trees,  planted  by  the  pioneers  upon  the  broad  plains  of  Nebraska, 
within  the  few  years  that  white  men  have  occupied  the  so-called  "American  Desert," 
have  already  attained  to  useful  size,  and  will  yield  each  a  cord  of  firewood  to  cheer  their 
owners.  While  the  census  reports  represent  the  extent  of  woodlands  in  Ohio  as  covering 
about  one-third  of  its  total  area,  which  is  a  full  ratio  for  lands  situated  like  ours,  we  are 
not  informed  as  to  its  condition.  The  skilful  forester,  however,  cannot  fail  to  observe 
that  these  tracts  are  very  far  from  being  in  a  condition  to  yield  the  best  results  either  eco- 
nomically, or  in  their  influence  on  the  climate  and  water  courses  of  the  adjacent  re- 
gions, and  he  finds  them  much  less  satisfactory  in  regard  to  their  own  improvement  and 
perpetuation  by  succession. 

Nearly  all  our  woodlands  have  been  culled  severely,  robbed  of  their  most  valuable 
products  and  specie  ;  they  are  rarely  in  a  condition  for  natural  reproduction.  In  many 
cases  they  have  been  carefully  cleared  up  ;  aye,  cleared  up  by  the  removal  of  their 
undergrowth,  both  of  bushes  and  of  young  forest  trees,  and  they  are  even  deprived  of 
nature's  own  favourite  carpeting,  composed  of  the  fallen  spray,  the  leaves,  the  logs,  with 
the  mosses  and  lichens  that  feed  upon  these  decaying  tissues.  All  these  make  up  an 
admirable  mulching  material  that  prevents  evaporation,  and  which  receives  and  retains 
the  fallen  rain,  which  quietly  sinks  into  the  mellow  soil  beneath,  but  which,  when  falling 
upon  the  bared  surface  of  cleared  lands,  quickly  escapes  in  rushing  and  destructive  tor- 
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rents.  Some  very  neat  and  would-be  careful  and  economical  farmers,  after  thus  clearing 
up  their  woodlands,  attempt  to  render  them  profitable  by  laying  them  down  to  grass,  and 
then  use  their  woods  as  pasture  fields  ;  very  beautiful  they  are  considered  by  the  poet, 
but  not  by  the  forester,  who  sees  in  all  this  but  the  garnished  tomb  of  the  trees. 

Yes,  my  friends,  the  time  has  indeed  arrived  when  we,  as  a  people  possessing  a  full 
share  of  common  sense,  ought  to  realize  the  absolute  necessity  for  devoting  a  portion  of 
our  energies  and  intelligence  to  the  conservation  and  care  of  our  sylvan  treasures,  and 
this  will  be  followed  by  planting  anew  the  waste  tracts,  and  untillable  hillsides  and  cor- 
ners, or  rocky  ledges,  with  suitable  trees. 

We  should  plant  forest  trees  for  ornament  to  the  landscape. 

We  should  plant  them  for  shelter  to  our  crops,  our,  cattle  and  ourselves. 

Trees  should  be  planted  to  guard  against  the  failure  of  the  water  supply  of  the 
country. 

Woods  should  be  preserved  for  their  influence  in  regulating  the  temperature  and 
humidity  of  the  atmosphere,  for  it  is  established  by  long  continued  observations  made  at 
the  forestal  stations  of  Europe,  that  the  woods  are  cooler  in  summer  and  warmer  in 
winter,  and  that  they  contain  more  moisture  when  compared  with  tracts  of  open  lands  in 
the  same  regions. 

Finally,  we  should  plant  forests,  were  it  even  for  their  use  and  for  the  valuable  pro- 
ducts which  they  yield  for  our  consumption  in  the  multifarious  demands  of  civilized  life. 

In  all  this  we  are  forced  to  acknowledge  our  ignorance  as  to  the'  best  means  of  be- 
ginning this  new  industry,  this  new  and  important  branch  of  agriculture.  We  are 
brought  to  a  stand  by  the  grave  question  of 

How  to  Do  IT. 

The  Rev.  Frederick  Starr,  of  St.  Louis,  in  a  very  excellent  article  presenting  the 
urgent  need  for  the  preservation  of  our  forests,  which  appeared  in  the  U.  S.  Agricultural 
Report  for  1866,  appeals  for  Government  aid,  in  lands  and  appropriations,  to  support  and 
carry  on  suitable  nurseries  and  forest  plantations  for  the  common  good,  as  exemplars  of 
such  a  character  as  no  private  individual  can  afford. 

More  recently,  some  of  yourselves,  joined  by  hundreds  of  earnest  men  in  very  many 
of  the  States,  memorialized  Congress  to  send  a  suitable  and  well  informed  Commissioner 
to  Europe  to  gather  up  important  and  valuable  information  that  should  be  adapted  to 
our  conditions  and  wants,  which  might  enable  us  to  emulate  in  our  own  country  the  per- 
fected plans  of  their  admirable  systematic  forestry  management.  Though  urgently  and 
persistently  presented  to  the  Senate  and  House  committees,  those  bodies  could  not  be 
persuaded  to  report  upon  the  bills  and  memorials  laid  before  them. 

It  may  well  be  asked,  why  should  not  this  important  subject  be  referred  to  those 
great  institutions  founded  upon  the  Government  land  grants  for  the  endowment  of  Agri- 
cultural and  Mechanical  Colleges  1  This  has  already  been  urged,  and  a  few  of  them  are 
paying  some  attention  to  forestry  and  tree  planting. 

Some  of  you  now  present  may  recollect  that  a  similar  convention  of  Agriculturists, 
assembled  in  this  chamber  in  1872,  did  me  the  honour  to  listen  to  a  set  of  resolutions 
begging  the  managers  of  our  own  Agricultural  College  to  take  the  preliminary  steps  to- 
ward the  teaching  of  forestry,  by  beginning  the  establishment  of  an  arboretum,  upon  a 
part  of  their  extensive  grounds  here  at  the  Capital  of  Ohio,  where,  eventually,  all  the 
woody  plants  possible  to  the  soil  might  be  grown,  and  ever  open  to  the  inspection  of  the 
students  and  of  interested  visitors. 

Even  at  this  late  date,  I  feel  impelled  to  record  the  gratifying  circumstance  that  the 
Convention  of  1872  did  itself  credit  by  heartily  endorsing  the  offered  resolutions — and 
to  acknowledge  that  the  effort  of  that  day,  though  barren  in  taugible  or  visible  results 
upon  the  broad  acres  of  the  college  farm,  was  not  absolutely  a  case  of  wasted  effort  in 
the  cause,  nor  of  love's  labour  lost. 

There  is  now  undoubtedly  a  more  encouraging  outlook  for  the  patriotic  statesman 
in  this  direction  as  manifested  in  the  increased  interest  felt  by  many  in  the  subject  of 
forestry.     This  is  seen  in  the  daily  and  agricultural  press,  and  in  the  fact  that  the  topic 
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under  discussion  should  have  been  put  upon  the  programme  for  this  meeting.  And,  my 
good  friends,  let  me  also  add,  in  the  marked  attention  and  apparent  interest  you  have 
shown  in  this  imperfect  response  to  the  question  before  us,  and  to  which  query  is  render- 
ed the  decided  affirmative  response  : 

Yes  !  yes,  truly  and  most  emphatically,  the  time  has  fully  come  when  we,  the  people  of 
Ohio,  should  plant  trees  for  timber. 


REPORT  OF  THE  COMMITTEE  APPOINTED  BY  THE  FRUIT  GROWERS' 
ASSOCIATION  OF  ONTARIO  TO  AID  IN  DIRECTING  THE  HORTICUL- 
TURAL DEPARTMENT  OF  THE  SCHOOL  OF  AGRICULTURE,  AT 
GUELPH. 

To  the  Honourable  the  Commissioner  of  Agriculture  : — 

Sir, — The  Committee  appointed,  at  your  request,  by  the  Directors  of  the  Fruit  Grow- 
ers' Association,  for  the  purpose  of  assisting  in  carrying  out  your  wishes  in  reference  to 
more  extended  operations  in  Horticulture  and  Forestry  at  the  institution  in  Guelph,  beg  to 
report  as  follows  : — 

That  after  the  consultation,  in  reference  to  the  work  to  be  undertaken,  which  the 
Committee  had  with  you  on  the  18th  of  March  last,  at  the  farm,  we  at  once  entered  upon 
the  duties  assigned  us.  Our  first  step  was  to  ascertain  what  had  already  been  done  in 
this  direction,  and,  on  taking  an  inventory  of  the  fruit  trees  on  the  grounds,  it  was  found 
that  the  orchards  were  very  deficient  in  size,  and  that  a  considerable  number  of  our  most 
popular  and  desirable  fruits  were  not  represented  in  the  collection.  After  mature  delib- 
eration your  Committee  resolved  to  begin  the  planting  of  an  orchard  which  should  contain 
all  the  popular  varieties  of  fruit,  and  in  such  quantities  as  would  be  amply  sufficient  to 
supply  the  tables  of  the  institution  and  give  the  students  an  opportunity  of  becoming 
familiar  with  the  appearance  and  quality  of  the  different  sorts,  and  to  which  should  be 
added  from  time  to  time  such  other  varieties  as  might  be  thought  desirable. 

Orchard. 

Under  the  advice  of  Prof.  Brown  we  selected  a  field  of  twenty  acres  for  a  permanent 
orchard,  in  which  it  was  decided  to  plant  the  apple  trees  in  rows  twenty-five  feet  apart, 
with  a  tree  in  the  centre  of  each  square,  the  pear,  plum,  and  cherry  trees  twenty  feet 
apart  each  way,  the  spaces  between  the  trees  to  be  planted,  while  the  trees  are  young, 
with  small  fruits.  As  the  funds  available  for  the  purposes  of  this  Committee  were  small, 
we  were  obliged  to  limit  the  planting  for  this  season  to  about  five  acres.  A  shelter  belt 
was  planted  along  the  northerly  and  westerly  sides,  consisting  of  Norway  spruce,  Horse 
chestnut  and  European  linden.  Desirable  fruits  were  then  selected  to  the  following 
extent :  49  varieties  of  apple,  23  varieties  of  pear,  13  varieties  of  plum,  10  of  cherry,  9  of 
grapes,  and  5  of  raspberries. 

Forestry. 

An  arboretum  was  begun  which  it  is  intended  shall  eventually  comprise  all  the  trees 
and  shrubs  likely  to  prove  hardy  in  this  Province,  and  32  species  of  deciduous  trees,  18  of 
evergreens  and  46  of  shrubs  were  planted.  A  large  number  of  the  newer  ornamental 
shrubs  were  introduced  into  the  borders  and  other  portions  of  the  grounds. 

In  forestry,  a  beginning  was  also  made,  and  about  half  an  acre  of  young  trees  of  the 
black  walnut  and  the  same  quantity  of  trees  of  the  European  larch  were  planted. 

The  success  attending  these  efforts  has  been  on  the  whole,  thus  far,  satisfactory  ;  the 
fruit  trees,  vines  and  shrubs  having  made  a  fair  growth.  In  the  forestry  department  the 
black  walnuts  have  made  a  promising  start,  and  are  likely  to  make  a  good  growth  during 
the  coming  season.  The  European  larch,  in  consequence  of  unusual  drouth  after  plant- 
ing, and  the  late  period  at  which  they  were  received,  have  been  a  failure,  a  very  large 
proportion  having  died.  We  hope,  however,  to  be  able  to  renew  these  during  the  coming 
season,  under  more  favourable  circumstances. 
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Nursery. 

A  nursery  department  has  also  been  commenced,  and  some  seeds  supplied  with  the 
view  of  raising  young  forest  trees  and  shrubs  for  further  planting.  Since  the  autumn  is 
a  much  more  favourable  time  for  planting  these  seeds  than  the  spring,  we  deemed  it  un- 
wise to  do  much  in  this  department  at  a  time  of  the  year  when  the  chances  of  success 
were  doubtful.  We  are  now  taking  steps  to  secure  seeds  of  many  of  our  forest  trees  for 
more  extensive  planting  this  fall.  We  regard  this  department  as  one  of  very  great  im- 
portance, from  an  educational  stand  point,  since  it  will  afford  the  students  an  opportunity 
of  becoming  acquainted  with  the  growth  from  its  earliest  stages.  It  will  also  be  the 
means  of  supplying  the  establishment,  in  the  most  economical  manner,  with  a  large  num- 
ber of  young  trees  for  future  forest  and  ornamental  planting. 

Future  Operations. 

During  the  coming  season,  your  Committee  purpose  completing  the  planting  of  the 
orchard  of  twenty  acres  of  fruit  trees,  and  to  plant,  also,  two  acres  of  grapes,  an  acre  of 
strawberries,  and  two  or  three  acres  to  include  raspberries,  currants,  gooseberries,  and 
other  small  fruits,  which  will,  when  completed,  lay  the  foundation  for  an  abundant  supply 
of  fruit  for  all  the  purposes  of  the  school.  * 

It  is  also  our  intention  to  add  largely  to  the  arboretum,  where  every  specimen  is 
being  carefully  labelled,  under  the  direction  of  Prof.  Brown,  with  the  common  and  botani- 
cal names,  for  the  convenience  of  visitors  as  well  as  the  instruction  of  pupils. 

The  ornamental  department  will  also  receive  attention  ;  a  number  of  new  flowering 
shrubs  will  be  procured,  and  likewise  a  selection  of  hardy,  perennial  plants. 

In  forestry,  a  more  extended  work  is  also  to  be  undertaken.  Your  Committee  propose 
to  plant,  during  the  coming  spring,  half  an  acre  each  of  sugar  maple,  hickory  and  butter- 
nut, a  quarter  acre  each  of  white  ash,  English  ash  and  white  oak,  some  sweet  chestnut, 
and  half  an  acre  or  more  of  a  mixture  of  American  elm,  black  walnut,  pine,  wild  cherry 
and  ash. 

It  has  been  a  source  of  great  satisfaction  to  your  Committee,  that  in  carrying  out 
the  works  we  have  undertaken,  we  have  been  ably  and  cordially  assisted  by  the  Principal 
of  the  School  (President  Mills),  the  Professor  of  Agriculture  (Professor  Brown),  and  the 
head  gardener  (Mr.  Forsyth). 

We  beg  again  to  call  your  attention  to  the  necessity  that  exists  of  the  appointment 
of  a  Professor  of  Horticulture,  whose  special  duty  it  shall  be  to  instruct  the  students  in 
all  matters  relating  to  fruit  growing,  horticulture  and  forestry.  It  cannot  be  expected 
that  this  important  branch  of  instruction  can  receive  the  consideration  it  is  entitled  to  as 
long  as  it  occupies  a  subordinate  place  among  the  duties  of  a  Professor  whose  time  is  already 
fully  occupied  in  superintending  the  agricultural  and  stock  departments  of  the  farm.  In 
the  interests  of  the  school  we  would  urge  that  this  deficiency  be  supplied  at  the  earliest 
possible  opportunity. 

All  of  which  is  respectfully  submitted. 

Wm.    Saunders. 
Chas.  Arnold. 
D.  W.  Beadle. 


List  of  Fruit,  Trees,  etc.,  Planted  under  the  Direction  of  the 
Committee  in  1880. 

The  following  are  the  varieties  planted  and  growing,  with  the  number  of  specimens 
of  each  variety  : — 

The  Apples  are, 


10  Golden  Russet. 
2  Rhode  Island  Greening. 
6  Roxbury  Russet. 


10  Grimes'  Golden  Pippin. 
2  Ontario. 
6  Pomme  Grise. 
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Apples, — continued. 


2  Hawthornden. 

2  Ella. 

2   Yellow  Bellflower. 

6  Ben  Davis. 

2  Blenheim  Orange. 

2  Twenty  Ounce. 

2  Rambo. 

2  Chenango. 

2  Alexander. 

2  Dora. 

6  Swayzie  Pomme  Grise. 

2  St.  Lawrence. 

1   Montreal  Beauty  Crab. 

1   Transcendent  Crab. 

1  Vanwyck  Crab. 

2  Early  Harvest. 

6  Duchess  of  Oldenburg. 

2  Pomme  Royal. 

6  Baldwin. 

6   Wagener. 

4  Spitzenburg. 

2  Fameuse. 


2 

2 

2 

Lady  Apple. 

King  of  Tompkins  County 

Swaar. 

2 

2 

Beauty. 
Maiden's  Blush. 

2 
12 

Wealthy. 
Talman  Sweet. 

2 

Mother. 

2 

Pewaukee. 

2 
2 
4 
2 
2 
2 

Beauty  of  Kent. 

Fall  Pippin. 

Lady  Sweet. 

Cox's  Orange  Pippin. 

Ribston  Pippin. 

Gravenstein. 

2 

Keswick  Codlin. 

1 
1 

Hyslop  Crab. 
Marengo  Crab. 

2 

Summer  Rose. 

4 

Benoni. 

4 

Red  Astrachan. 

The  Pears  are, 


2  Tyson. 

2 

White  Doyenne. 

4  Sheldon. 

2 

Gray  Doyenne. 

6   Beurre  d'Anjou. 

5 

Lawrence. 

6  Winter  Nelis. 

2 

Duchess  d'Angouleme. 

4  Seckel. 

4 

Goodale. 

2  Dana's  Hovey. 

2 

Souvenir  du  Congress. 

1   Mount  Vernon. 

2 

Vicar  of  Winkfield. 

5  Bartlett. 

2 

Osband's  Summer. 

6  Flemish  Beauty. 

2 

Belle  Lucrative. 

2  Summer  Francreal. 

2 

Louis  Bonne  de  Jersey 

4  Negley. 

2 

Rostiezer. 

6  Clapp's  Favourite. 

The  Pi 

,UMS    ARE, 

9  Lombard. 

2 

Diamond. 

2  Damson. 

2 

Jefferson. 

2   Webster  Gage. 

4 

Pond's  Seedling. 

1   Duane's  Purple. 

4 

Glass  Plum. 

1  Bradshaw. 

2 

Goliath. 

2  Royal  Hative. 

2 

Reine  Claude. 

2  Columbia. 

'The  Cherries  are, 


2  Elton. 

2  Black  Heart. 

2  Olivet. 

1  Downer's  Late  Red. 


2  Black  Eagle. 

2  Governor  Wood. 

3  May  Duke. 
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18  Concord. 
4  Salem. 

4  Brant. 

5  Agawara. 
2  Massasoit. 


The  Grapes  are, 

4 
5 
5 

4 


Martha. 

Canada. 

Creveling. 

Wilder. 


The  Raspberries  are, 


155  Philadelphia. 
20  Herstine. 
37  Dorchester. 


67  Mammouth  Cluster; 

42  Clark. 

33  Highland  Hardy. 


List  of  Ornamental  Trees  and  Shrubs  planted  in  Arboretum,  1880. 


Acer  dasycarpum  laciniatum. 

"     platanus. 
^Esculus  Hippocastanum. 
Alnus  glntinosa. 
Aniygdalis  nana,  fl.  pleno. 

"  "       white. 

Betula  lenta. 

"      alba  pendula. 

"      pendula  lacinata. 
Gleditschia  triacanthos. 
Cornus  Florida. 
Juglans  cineria. 

"         nigra. 
Gymnocladus  Canadensis. 
Xoelreuteria  paniculata. 
Lirodendron  tulipifera. 
Magnolia  acuminata. 


Abies  excelsa. 

"       Canadensis. 

"       nigra. 

"       alba. 
Picea  balsamea. 
Pinus  Austriaca. 

"      pumileo. 


Evergreens. 


Pyrus  aucuparia. 
Primus  triloba. 
Philadelphus  coronarius. 
"  nivalis. 

"  Zeyherii. 

Spirea  prunifolia. 
"      opulifolia. 
"       Thunbergii. 
Salix  caprea  pendula. 
Salisburia  adiantifolia. 
Syringa  Josiksea. 
Tilia  Europsea 
Weigela  hortensis. 
"         arborea. 
"         rosea. 
"         variegata. 


Retinispora  plumosa. 
"  pisifera. 

Thuja,  Parson's  dwarf. 
Biota  orientalis. 
Thuja,  Rollissin's  Golden. 

"       Siberica. 
Taxus  Canadensis. 


FOREST  PLANTING  AND  PRESERVATION. 

(From  the  proceedings  of  the  Western  New  York  Horticultural  Society.) 

By  Henry  E.  Hooker. 

The  subject  of  planting  trees  for  timber,  and  the  growth  and  preservation  of  woods, 
to  meet  the  wants  of  the  future,  may  seem  to  some  outside  the  business  of  our  Society,  or 
atleast  premature,  considering  how  cheap  lumber  is  at  present,  and  how  long  it  takes  to 
grow  saleable  timber  ;  but  I  believe  a  cooler  consideration  of  the  aspects  of  the  case,  and 
the  discussion  of  it  here,  will  show  that  it  is  not  too  soon  to  look  into  it,  nor  too  early  to 
try  some  moderate  experiments. 


72 


In  this  matter  our  neighbours,  both  east  and  west  of  us,  are  moving  faster  than  we- 
are,  and  have  already  secured  valuable  experience  and  present  profit,  by  somewhat  exten- 
sive plantings. 

The  western  nurserymen  have  grown  large  quantities  of  seedling  forest  trees,  which 
have  been  sold  for  timber  plantations  in  prairie  sections,  and  even  shipped  some  of  their 
largest  orders  to  the  eastern  States,  where  the  proportion  of  timbered  land  is  greater  than 
it  is  here  in  western  New  York.  They  waked  up  to  the  fact  that  the  systematic  growth 
of  such  wood  as  is  most  needed  now,  and  will  soon  be  greatly  in  demand,  will  be  profitable, 
much  more  so  than  the  hap-hazard,  spontaneous  growths  of  mixed  wild  woods. 

As  an  encouragement  to  this  undertaking,  consider  the  immense  increase  in  the 
manufacturing  industries  which  are  dependent  upon  a  supply  of  good  timber  for  their 
success ;  and  how  great  must  be  the  call  for  lumber  if  our  nation  continues  its  present 
prosperity  ;  compare  this  demand  with  the  rapid  disappearance  of  the  forests,  and  some 
idea  may  be  formed  of  the  probable  profit  of  tree  planting. 

Thirty  years,  or  even  less  time,  with  proper  management,  would  furnish  us  forests 
capable  of  supplying  the  most  desirable  varieties, '  sizes  and  qualities  of  timber.  The 
growth  of  trees  here  is  so  much  more  rapid  than  it  is  in  France,  Germany  or  England,  that 
it  is  safe  to  say  we  can  reach  a  size  and  quality  in  thirty  years  which  they  need  fifty  years 
to  produce.  Europeans  do  not  think  it  unreasonable  to  plant  trees  for  use  fifty  or  eighty 
years  after  planting.  Cannot  we  undertake  a  crop  only  thirty  years  in  maturing,  which 
will  also  be  a  source  of  comfort  and  income  after  ten  or  fifteen  years  1 

We  are  called  now  to  undertake  works  in  all  departments  of  industry,  which  are  to 
be  pursued  at  a  more  temperate  pace  than  formerly,  and  to  be  satisfied  with  results  which 
would  once  have  seemed  inadequate  compensation. 

Farmers  upon  the  prairies,  who  have  had  to  contend  with  winds  and  storms,  which 
came  to  them  over  vast  areas  not  broken  by  timbered  lands,  and  who  have  suffered  the 
loss  of  crops,  buildings,  stock  «nd  valuable  lives  from  this  cause,  are  impressed  with  the 
fact  that  they  must  have  screens  and  fruit  protection  before  they  can  be  comfortable  or 
safe.  Their  efforts  will,  I  doubt  not,  be  crowned  with  success,  and  we  may  see,  before 
many  years,  that  they  surpass  us  in  the  possession  of  valuable  timber,  as  far  as  they  now 
excel  us  in  the  growing  of  abundant  grain  crops.  They  have  sharply  suffered  from  hail 
storms  and  hurricanes,  coming  over  their  treeless  regions,  and  been  parched  and  frozen  by 
winds  which  should  have  been  moderated  by  passing  through  wooded  sections,  until  they 
are  ready  for  the  work  and  cost  necessary  to  protect  themselves  and  their  children. 

It  may  also  well  happen,  that  they  will  secure  favourable  results  not  expected,  in  the 
steadier  flow  of  their  streams,  and  a  larger  average  rainfall,  for  while  not  perhaps  indis- 
putably proven,  there  is  much  to  confirm  the  belief,  that  large  bodies  of  trees  do  sensibly 
increase  the  condensation  of  moisture  and  promote  seasonable  rains. 

Farming  in  western  New  York,  upon  the  newly  cleared  lands,  and  with  favourable 
markets,  has  formerly  been  fairly  remunerative,  and  may  still  be  considered  so,  on  good, 
well  conducted  farms  of  moderate  size,  whose  proprietors  are  labourious  and  do  not  look 
for  much  interest  upon  the  capital  invested  in  land.  We  have  now  arrived  at  a  place 
where  it  is  plainly  to  be  seen  that  labour  and  the  capital  invested  in  buildings,  stock,  tools 
and  manures  are  about  all  that  can  be  looked  upon  as  productive,  the  large  outlay  required 
for  these  items  renders  it  impracticable  to  use  all  the  land  of  an  average  farm  to  advantage. 
This  leads  us  to  inquire  seriously  whether  timber  growing  is  not  the  use  to  which  a  por- 
tion of  each  farm  should  be  put. 

I  think  I  am  within  bounds  when  I  say  that  one-fifth  to  one-tenth  of  each  farm  of 
one  hundred  acres  in  western  New  York  could  safely  be  withdrawn  from  farm  crops  or 
pasture  without  reducing  the  annual  income  of  the  proprietor  one  cent,  the  farmer  gener- 
ally having  more  land  than  he  has  capital  to  use  to  advantage.  If  this  portion  can  be 
cheaply  brought  into  growing  valuable,  well  located  and  well  protected  timber,  it  ought 
to  be  undertaken  immediately. 

Individual  Effort. 

The  American  form  of  government  deprives  the  rulers  of  some  of  the  powers  and 
opportunities  possessed  by  some  of  the  foreign  ones,  and  transfers  the  duty  to  the  citizens.. 
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A  mong  these  duties  is  the  care  of  the  forests.  The  care  and  preservation  of  forests  is  one 
of  the  serious  duties  of  European  governments  and  landlords  ;  trained  foresters  are  em- 
ployed and  careful  supervision  exercised  over  the  woods.  Here  small  power  is  left  with 
the  rulers  to  preserve  in  their  beauty  and  usefulness  the  treasures  of  timber  which  the 
land  strives  to  produce  ;    the  people  must  save  the  forests  if  they  are  saved  at  all. 

We,  then,  being  made  aware  of  our  duty,  must  exert  ourselves  and  see  if  by  the  less 
conspicuous  labours  of  the  many  we  may  not  secure  a  larger  and  more  perfect  result  in 
forestry  than  could  be  obtained  by  a  despotic  government.  We  are  certainly  in  for  the 
trial.  It  remains  to  be  seen  whether  we  shall  prove  equal  to  our  opportunity.  If  we  do 
our  duty  fully,  the  benefits  will  be  greater  and  better  distributed  than  under  any  other 
form  of  working.  I  know  there  will  be  a  feeling  with  some  that  this  is  a  work  for  Gov- 
ernment, railways,  large  land-owners  and  corporations,  but  it  is  an  error  to  suppose  they 
can  do  it  as 'Well  or  as  perfectly  as  it  can  be  done  in  smaller  quantities. 

Preservation  op  Soil  and  Streams. 

The  preservation  and  planting  of  forests  is  now  demonstrated  to  be  a  necessity,  if  we 
would  save  the  soil  for  future  generations.  The  history  of  other  countries  shows  conclu- 
sively that  if  a  land  is  for  a  long  time  robbed  of  all  its  forests  it  must  become  a  desert,  and 
unlit  for  human  habitation.  If  the  sun,  wind  and  rain  have  complete  possession,  in  due 
time  the  power  of  the  soil  to  sustain  man  is  lost.  Trees  play  too  important  a  part  in  the 
economy  of  nature  to  be  exterminated  without  incalculable  evils  upon  those  who  are  so 
ignorant  or  imprudent  as  to  do  it. 

If  great  areas  are  deprived  of  all  the  trees,  the  streams  and  springs  must  be  unsteady 
in  their  flow,  and  at  times  dry  up  altogether,  because  the  waters  held  back  by  leaves  and 
shaded  soil  are  given  up  too  easily  and  suddenly  to  keep  up  continuous  supplies.  The 
deposits  of  leaves  which  forests  grow  and  accumulate,  cease  to  gather ;  the  cold  of  winter 
penetrates  deeply  and  severely  into  the  wind  swept  earth  ;  roots  are  frozen  hard  and 
killed,  which  a  slight  mulch  of  leaves  would  protect ;  various  species  of  half  hardy  plants 
disappear  ;  vegetables  of  all  kinds  grow  spare.  Man  himself  is  unable  to  retain  control 
of  useful  crops,  and  a  treeless  land  becomes  in  due  time  a  desert,  even  in  a  temperate 
climate  and  with  a  good  soil. 

In  the  old  prophet  Nehemiah's  time,  "  Asaph  had  charge  of  the  king's  forests,"  and 
it  was  necessary,  in  reconstructing  the  Lord's  house,  to  secure  an  order  on  him  to  "  get 
timber  for  beams,"  so  carefully  did  the  Persian  monarch  guard  the  woods.  Now,  the 
Garden  of  Eden,  stripped  of  its  trees,  has  become  a  striking  example  of  the  truth  of  what 
I  have  said.  Asia  minor  and  the  countries  bordering  the  Mediterranean,  once  the  most 
fertile  portion  of  the  whole  earth,  and  supporting  a  population  more  dense  than  any 
modern  country,  are  now  poor  and  becoming  yearly  poorer,  mainly  through  the  one  great 
mistake  in  failing  to  preserve  a  due  proportion  of  forest  growth,  and  increasing  too  largely 
the  land  devoted  to  pasturage,  growing  bread-stuffs,  plants  for  the  loom,  and  injurious 
articles  of  luxury,  like  tobacco  and  opium.     Truly  "  man  cannot  live  by  bread  alone." 

Spain  has  suffered  severely  in  this  loss  of  trees.  A  recent  writer  in  the  North  Ameri- 
can says  :  ' '  During  the  reign  of  Abul  Hassan  the  forests  of  the  Sierra  Nevada  were  pro- 
tected by  stringent  legislation,  and  in  every  district  where  the  original  woods  had  disap- 
peared, the  proportion  of  orchards  and  grain  fields  were  no  longer  optional,  but  regulated 
by  a  code  of  "field  laws."  After  the  conquest  of  Granada  these  laws  were  abrogated, 
and  the  Moorish  orchards  and  chestnut  groves  disappeared  to  make  room  for  Christian 
vineyards.  The  Moslem  inhabitants,  who  were  hunted  out  of  Europe  like  wild  beasts, 
had  created  a  paradise  in  southern  Spain,  but  their  Christian  conquerors  could  not  prevent 
that  country  from  becoming  a  desert." 

Sanitary. 

Much  has  been  said  and  written  as  to  the  sanitary  effects  upon  the  whole  country  of 
the  extensive  removal  of  the  forests,  and  it  is  not  to  be  questioned  that  these  effects  must 
be  very  considerable,  but  not  easily  arrived  at.      We  seem  to  be  most  interested  in  making 
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our  farms  and  homes  healthy,  trusting  that  the  general  welfare  will  be  promoted  alone 
with  our  individual  good. 

Every  country  house  can  be  made  more  comfortable  and  healthy  by  so  disposing  a 
goodly  number  of  evergreen  and  deciduous  forest  trees  as  to  break  the  force  of  prevailing 
winds,  without  smothering  it  and  closing  completely  the  free  circulation  of  air.  This  can 
also  be  accomplished  without  shading  the  buildings.  Plenty  of  sunshine  and  plenty  of  air 
are  quite  consistent  with  each  other,  and  with  due  protection  from  hurtful  winds.  Extremes 
are  to  be  avoided,  and  in  the  judicious  use  of  forest  trees,  we  have  the  true  protection  from 
torrid  heat  and  arctic  cold,  both  of  which  are  sure  to  visit  us  in  this  climate. 

The  destruction  of  a  grove  of  trees  is  sometimes  fatal  to  the  comfort  of  a  residence, 
and  again  the  removal  of  trees  is  imperatively  necessary  before  a  house  shaded  by  large 
ones  is  fit  for  a  habitation.  The  folly  of  raising  a  grove  of  trees  over  our  houses  is  equal 
to  that  of  the  men  who  cleared  off  all  those  within  half  a  mile  of  home. 

Beauty. 

» 

In  the  preservation  and  care  of  our  spontaneous  growths,  and  in  making  plantations 
of  evergreen  and  other  trees,  a  little  timely  attention  to  appearance  will  do  much  towards 
securing  permanent  beauty.  Nature  strives  to  clothe  herself  in  beauty.  The  outskirts 
of  all  woodlands,  if  undisturbed  for  a  few  years,  become  handsomely  furnished  with  vari- 
ous forms  and  colours.  The  mixed  wild  woods  of  some  of  our  hillsides  and  river  banks, 
where  oak  and  pine,  maple  and  hemlock,  ash  and  spruce,  chestnut  and  sassafras,  mingle 
their  several  shapes,  and  contrasting  colours,  could  scarcely  be  improved  in  beauty  by  the 
interfering  hand  of  man  ;  but  in  other  localities,  the  addition  of  a  considerable  number  of 
species,  not  spontaneous,  there  would  be  both  an  additional  charm  and  a  large  source  of 
profit  to  the  planter.  Not  unfrequently  the  sorts  most  needed  for  beautiful  effects  would 
be  the  ones  most  successful  in  growth.  I  do  not  expect  practical  farmers  to  plant  largely 
for  beauty,  but  no  sensible  man  need  to  forget  it  either  in  clearing  or  planting.  The 
beauty  of  a  place  is  often  the  most  considerable  item  of  its  market  value. 

Spontaneous  Growth. 

The  careful  preservation  of  the  native  growth  of  trees  which  are  found  here,  and 
which  are  so  often  destroyed  before  they  come  to  any  useful  size,  should  be  one  of  our 
first  cares.  These  woods  will  be  for  many  years  our  chief  reliance,  and  all  we  shall  be 
able  to  do  in  planting  must  be  a  mere  supplementary  matter,  mainly  directed  at  furnish- 
ing a  sufficient  quantity  of  those  desirable  species  and  varieties  of  trees  which  are  readily 
exterminated  by  cutting,  and  which  do  not  replace  themselves  by  sprouting  from  the 
roots,  such  as  all  the  evergreen  trees. 

We  have  still  many  tracts  of  hilly,  broken,  swampy  or  rocky  lands,  upon  which  are 
growing  mixed  lots  of  young  forest  trees,  as  valuable  as  any  we  should  be  able  at  present 
to  plant  there.  Let  these  be  carefully  thinned,  so  as  to  save  for  large  growth  such  speci- 
mens as  will  become  of  considerable  value  in  due  time.  Prune  their  bodies  of  side 
branches  while  small,  that  the  stem  may  grow  up  clear  and  free  from  knots.  Space 
them  off  with  care,  so  that  the  better  trees  may  have  a  healthy  and  full  development,  not 
too  much  room,  but  enough  to  keep  them  in  rapid  growth  upward  as  well  as  with  suffi- 
cient strength  of  trunk  to  bear  the  strain  of  winds.  Keep  the  forest  thick  at  bottom 
along  the  outside  boundaries,  and  exclude  all  animals,  and  such  woods  will  soon  be  in  good 
condition  for  profitable  growth. 

Western  New  York  has  a  soil  and  climate  very  favourable  to  the  production  of  a 
large  variety  of  deciduous  and  evergreen  trees  of  the  best  description  for  timber.  This 
whole  country  has  been  once  cleared  of  a  dense  forest,  much  of  which  was  burned  up  to 
get  rid  of  it  and  secure  the  soil  for  the  growth  of  farm  crops.  This  was  then  a  wise 
course,  indeed  the  only  thing  to  be  done  under  the  circumstances,  and  the  men  who  did  it 
were  efficient  in  the  work,  but  they  were  human,  and  went  too  far.  They  cleared  too 
much  land,  more  than  we  can  now  cultivate  to  advantage.  Possibly  they  have  only  pro- 
vided a  way  for  us  to  secure  a  new  growth  of  trees  finer  than  the  original  forest,  and   far 
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better  adapted  to  the  use  of  intelligent  American  citizens,  and  which  will  not  need  to  be 
burned  up,  but  worked  up  into  all  manner  of  useful  and  beautiful  articles,  if  we  can  but 
fill  our  opportunity  as  well  as  they  did  theirs.  Every  generation  has  its  work.  Ours 
seems  to  be  to  render  beautiful,  profitable  and  comfortable  the  lands  which  they  made 
habitable  and  productive.  They  were  labourious  and  thoughtful  of  their  children  ;  shall 
we  be  less  so  because  we  are  not  so  hard  pressed  for  subsistence  1  They  needed  fields 
from  which  to  produce  food  and  clothing.  It  did  not  and  could  not  occur  to  them  that 
the  demand  for  grain,  and  for  butter,  cheese,  meat  and  wool  would  one  day  induce  their 
children  to  so  destroy  the  sheltering  forests  that  even  the  fields  would  become  useless  be- 
cause there  were  no  woods,  and  the  clear,  steady  streams  turn  to  muddy,  destructive, 
temporary  torrents  because  there  were  few  leaves  and  limbs.  The  farmers  who  wanted 
more  land  from  which  to  make  money  out  of  farming,  have  proved  an  enemy  to 
trees  ten  times  more  to  be  feared  than  the  lumbermen  who  selected  the  larger  and  useful 
trees  for  their  purposes,  leaving  the  young  trees  to  grow  and  till  their  places.  The  lum- 
berman is  a  good  friend  to  the  forest,  when  compared  with  the  farmer,  who  clears  up,  root 
and  branch,  a  thriving  wood,  and  secures  an  unproductive  field,  where  man  sweats  in  vain 
and  beasts  fail  to  thrive. 

Farmers  are  the  men  who  have  laid  low  our  noble  forests,  and  they  should  be  the 
first  to  enter  upon  their  due  restoration.  Their  haste  to  grow  rich,  rather  than  their  real 
necessities,  has  hastened  their  own  troubles  (as  this  spirit  often  operates),  and  now  the 
excess  of  their  field  and  pasture  land  calls  loudly  upon  them  for  speedy  and  wise  reforma- 
tion. Farmers  unwisely  disturbed  the  tree  balance  of  forest  and  field,  shelter  and  sun- 
shine ;  they  must  restore  the  equilibrium.  Speedy  repentance  will  be  profitable  as  well 
as  honourable. 

Plantations  of  Forest  Trees. 

The  work  of  forming  a  forest  by  planting  out  trees  has  a  serious  look  to  begin  with, 
and  the  cost,  time  required  for  maturing  the  crop,  uncertainties  as  to  results,  etc.,  may 
well  cause  us  to  look  carefully  before  we  go  deeply  into  it ;  but  many  of  its  difficulties 
disappear  before  investigation,  and  after  consultation  with  those  who  have  tried  it.  There 
are  great  difficulties  in  the  way  of  obtaining  reliable  facts  in  regard  to  expense,  rapidity  of 
growth,  value  of  the  crop,  best  varieties  and  species  for  planting,  etc.  This  compels  me  to 
treat  this  part  of  my  subject  in  too  general  and  indefinite  a  manner  to  satisfy  the  practical 
men  who  compose  this  Society.  The  experience  of  foreign  planters  is  not  reliable  (although 
abundant),  either  as  to  cost,  time,  best  species,  or  value  of  crop.  We  have  to  rely  mainly 
upon  the  result  of  nursery  experience,  observation  of  growth  of  trees  here,  and  the  know- 
ledge we  possess  as  to  the  finest  trees,  known  to  be  valuable  for  marketing.  With  such  a 
basis,  we  can  reach  an  approximate  estimate  of  cost,  and  select  such  varieties,  and  pursue 
such  a  course  of  management  as  will  give  us,  I  doubt  not,  a  sound  foundation  for  starting 
the  work,  and  time  will  enable  us  to  improve  our  methods  and  our  selections.  Doubtless 
the  man  who  has  good  white  ash,  chestnut,  cherry,  oak,  white  pine  or  maple  to  sell 
twenty  years  hence  will  find  it  worth  something.  t 

It  may  be  feared  by  some  that  a  supply  of  best  young  plants  is  not  to  be  had  at  low 
rates.  This  is  true  in  part  now,  but  would  not  be  true  long,  in  regard  to  all  the  best 
species,  if  planting  were  to  go  on  in  earnest.  It  would  not  be  necessary  to  go  beyond  the 
members  of  this  Society  to  find  men  competent  and  willing  to  supply  all  the  plants  re- 
quired, at  low  rates,  as  soon  as  a  reliable  market  is  found.  Foreign  nurserymen  keep 
large  stocks  of  seedling  forest  trees,  which  can  be  imported  safely  and  at  moderate  prices ; 
and  planters  who  wish  can  secure  young  plants  from  neighbouring  forests,  or  sow  seed 
and  grow  sorts  to  best  advantage  in  that  way.  For  instance,  oak,  black  walnut,  hickory, 
and  perhaps  chestnut,  can  be  as  well  grown  where  wanted,  without  transplanting,  as  in 
any  other  manner.  Planters  who  will  take  the  pains  can  also  secure  specially  fine  stock 
by  saving  their  own  seed  from  trees  which  have  an  individual  as  well  as  a  race  superiority, 
for  it  is  a  noticeable  fact  that  there  are  considerable  variations  in  the  size,  thrift  and 
excellence  of  the  timber  among  trees  of  the  same  species.  These  points  would  soon  be 
learned,  as  well  as  how  to  plant  and  prune,  by  an  intelligent  young  man.      Once  interested 
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in  this  matter,  abundant  fields  of  thought,  observation,  labour,  and  profit  would  open 
up,  and  cheap  supplies  of  young  trees  become  abundant. 

Locating  Plantations. 

An  important  point  in  forest  tree  planting  is  the  fact  that  much  additional  comfort 
and  beauty  can  soon  be  secured  by  planting  in  such  a  manner  as  to  protect  the  exposed 
highways,  buildings,  orchards,  stock  and  fields  from  prevailing  winds,  while  we  are  sup- 
plementing our  native  growths  with  such  rare  and  desirable  evergreen  or  deciduous  trees 
as  we  may  lack,  or  deem  most  likely  to  prove  profitable.  A  belt  of  evergreen  trees  forty 
or  fifty  feet  wide  will  thoroughly  accomplish  this  protection  and  give  a  beautiful  face  to 
the  plantation.  A  belt  or  plantation  of  trees,  ten  years  planted,  would  be  an  ornament 
and  a  security  against  winds  which  nothing  else  can  equal.  Lands  of  small  value  for  any 
other  purpose  can  be  found  upon  many  farms,  where,  by  a  judicious  selection  of  species,  ex- 
cellent crops  might  be  grown  of  trees  not  indigenous  there.  Evergreens  often  grow 
superbly  where  no  evergreens  were  found  in  the  old  forest.  Chestnut,  oak,  maple  and  ash 
will  thrive  where  other  species  originally  prevailed.  In  this  judicious  selection  of  species 
for  a  particular  location  must  lie  one  of  the  most  important  and  difficult  matters  to  be 
decided,  and  in  this,  local  experience  will  always  be  of  paramount  value.  Every  planter 
must  decide  for  himself  after  securing  such  information  as  he  can  reach. 

Best  Species  for  Planting. 

It  would  be  a  task  quite  beyond  the  reasonable  limits  of  this  paper  to  describe  the 
best  species  of  forest  trees  for  plantations,  and  to  give  the  best  methods  for  growing  them, 
several  of  the  most  valuable  are  native  and  abundant  here,  and  well  known  to  all  cf  us. 
I  need  only  to  call  your  attention  to  the  following  as  among  those  which  I  esteem 
eminently  worthy  of  extensive  trial,  and  easily  procured  viz.  : 

White  ash,  chestnut,  black  walnut,  hickory,  oak,  cherry,  elm,  maple,  locust,  white 
pine,  Austrian  pine,  Scotch  pine,  Norway  spruce,  European  larch  ;  also  poplar,  willow, 
ailanthus  and  catalpa  for  some  special  uses. 

Facts  of  great  interest  and  value  in  regard  to  the  whole  subject  of  forestry  can  be 
found  in  numerous  foreign  works,  in  the  reports  of  our  kindred  societies,  and  in  some  few 
American  authors.  Also  from  the  report  of  the  II.  S.  Commissioner  of  Agriculture. 
But  so  new  is  the  topic  with  us  that  we  must  depend  mainly  upon  local  experience  and 
observation.  My  limited  experience  and  reading  will  not  justify  me  in  offering  you  much 
advice,  nor  in  giving  figures  which  can  be  considered  trustworthy,  beyond  an  approxima- 
tion, which  may  not  prove  wide  of  the  mark,  and  likely  to  be  below  rather  than  above 
the  good  results  to  be  expected,  where  good  land  is  used  and  where  rapid  progress  is 
secured  by  good  culture  and  protection. 

Time  does  not  allow  me  to  enter  into  the  details  of  planting  or  culture,  but  the  fol- 
lowing hints  may  be  of  value  : 

Plant  mainly  our  best  native  trees,  and  depend  only  upon  them. 

Plant  in  the  spring,  as  soon  as  the  ground  can  be  worked  easily. 

Plant  transplanted  or  nursery-grown  trees,  where  they  can  be  had  at  reasonable 
prices. 

Plant  evergreens  a  little  later  than  deciduous  trees,  and  never  expose  the  roots  to 
the  sun  or  wind. 

Cultivate  carefully  the  first  three  years  (just  as  you  would  corn  or  potatoes),  with 
cultivator  and  hoe.     After  that  the  trees  will  need  little  cultivation  of  the  soil. 

Prune  annually,  either  in  the  summer,  after  the  first  growth  is  over,  or  in  the  fall ; 
never  in  April,  May,  or  June.  Keep  the  pruning  attended  to,  so  as  never  to  have  to 
cut  a  limb  more  than  one  inch  in  diameter,  larger  ones  are  liable  to  make  a  defect  in  the 
timber.     Prune  close  to  the  stem  and  the  scar  will  heal  in  one  season. 

Never  allow  stock  to  enter  the  plantation. 

Keep  the  outside  of  the  plantation  close  and  dense  at  bottom,  with  a  good  number 
of  evergreens,  which  should  form  a  considerable  share  of  all  plantations.     This  is  neces- 
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sary  to  secure  a  good  mulching  of  leaves  and  to  keep  the  winds  from  injuring  both  the 
soil  and  the  tall  trees.  Large  plantations  will  prove  better  than  hedgerows,  or  very- 
narrow  belts  or  detached  trees. 

Estimated  Cost  per  Acre  of  Forest  Trees. 

1st  year — 3,000  seedling,  ash,  elm,  chestnut,   cherry,  larch,   pine 

or  spruce  plants,  at  $5 $15  00 

Planting,  cultivating  and  care,  1st  year,  (plants  set  4  ft.  by  4  ft.)        10  00 

2nd,  3rd  and  4th  years — Hoeing,    cultivating  and  pruning,   etc., 

$5  per  acre 15   00 

5th  year — Plantation  established  and  interest  on  stock  and  labour 

charged  up 10  00 

Cost  of  established  plantation  per  acre $50  00 

Fifteenth  year.     (After  ten  years  more  the  trees  will  become  useful 
and  saleable.) 

Fifteen  years'  use  of  land,  $3  per  acre $45  00 

Ten  years'  use  of  capital 50  00    , 

Cost  of  forest  per  acre,  fifteen  years  old $145  00 

Crop  Estimate. 

2,000  trees  3  to  8  inches  in  diameter,  and  15  to  25  feet  high,  at  5 

cents  each $100  00 

500  trees  left,  8  feet  apart  each  way,  to   grow  to  larger  size,    20 

cents  each 1 00  00 


$200  00 


This  result,  I  think,  could  be  reached  by  using  land  of  average  fertility,  and  by  the 
expenditure  in  cultivation  named.  A  smaller  outlay  in  cultivating  and  pruning,  and  the 
use  of  cheaper  lands,  would  reduce  the*  cost,  but  I  think  the  percentage  of  profit  would 
scarcely  be  greater.  If  this  return  is  not  very  tempting,  it  is  at  least  not  an  unwise  use 
to  make  of  some  of  the  lands  now  even  less  productive,  and  considering  all  the  advan- 
tages to  be  derived,  I  think  the  work  well  worth  undertaking  in  western  New  York. 

Railways  and  Forests. 

An  important  item  in  the  question  of  forests  is  the  use  made  by  the  great  railways 
of  timber  for  sleepers,  and  the  construction  of  cars,  buildings,  etc.,  and  their  protection 
from  snow.  Prof.  Sargent  says  :  "  The  amount  of  timber  required  to  replace  the  ties 
once  in  seven  years,  on  the  85,000  miles  of  track  in  the  United  States,  is  34,000,000 
sleepers  annually,  equal  to  thirty  years'  growth  on  68,000  acres  of  the  best  natural  wood- 
land." These  companies  must,  before  long,  be  compelled  to  pay  good  prices  for  the  tim- 
ber needed  along  their  lines. 

Railway  Protection. 

The  destruction  of  the  forests  along  the  line  of  the  raihvays  has  led  to  serious  evils 
in  the  way  of  delays,  danger,  and  accidents  to  the  trains,  causing  loss  of  life  and  destruc- 
sion  of  property  through  the  drifting  of  snows  common  in  our  northern  climate.  A 
forcible  illustration  of  this  fact  has  just  occurred  near  by  us,  and  within  six  miles  of 
Rochester. 

Friday,  January  4th,  1879,  a  special  train  drawn  by  six  powerful  locomotives  and 
preceded  by  a  gigantic  snow  plough,  endeavoured  to  force  its  way  through  the  snow  banks 
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east  of  here.  This  train  was  wrecked  by  a  bank  of  snow  drifted  into  a  cut  not  over 
twelve  or  fifteen  feet  deep,  but  so  hard  and  solid  was  this  snow  and  sand,  accumulated  from 
the  adjoining  open  fields,  that  it  proved  sufficient  to  wreck  four  of  the  locomotives,  destroy 
the  lives  of  a  brave  engineer  and  his  fireman,  and  cripple  for  life  a  valuable  officer  of  the 
road,  and  delay  the  whole  business  of  this  great  road  four  days.  Nothing:  of  this  kind 
could  have  happened  if  such  spots  had  been  well  sheltered  by  forests,  for  snow  drifts  are 
impossible  in  dense  timber.  This  accident  (along  with  others  equally  preventable)  de- 
tained the  passenger  and  freight  operations  of  the  New  York  Central  road  four  days,  at 
a  loss  to  them  in  wreckage,  extra  labour  and  loss  of  business,  equal  to  at  least  $200,000. 
It  would  cost  the  company  $150  per  acre  to  buy  the  land,  plant  in  forest  and  care  for 
it  five  years  ;  at  the  end  of  five  years  the  serious  drifting  would  be  stopped,  and  after  ten 
years  protection  would  be  perfect ;  in  fifteen  years  land  so  planted  would  commence  to 
furnish  useful  timber  and  sleepers.  From  that  time  onward  the  protection  could  be 
maintained,  and  a  steady  increase  secured  from  the  forest,  which  would  make  the  invest- 
ment one  of  the  best  the  company  possess,  for  timber  alone.  The  single  storm  of 
January  4th  and  5th  cost  the  company  enough  to  buy  land  and  plant  1,300  acres  of 
forest,  which,  if  set  in  a  belt  four  rods  wide,  would  extend  (162  miles)  over  all  the  worst 
points  between  Albany  and  Buffalo,  the  embankments  needing  no  such  protection. 

A  belt  of  trees  four  rods  wide  might  be  made  as  follows,  setting  the  plants  four  feet 
apart  each  way  : 

1st.  Four  rows  on  the  windward  side,  of  Austrian  or  Scotch  pine.  2nd.  Two  rows 
of  Norway  spruce  or  white  pine.  3rd.  Four  rows  of  chestnut.  4th.  Four  rows  of  white 
ash  or  wild  cherry.  5th.  Two  rows  of  Norway  spruce  or  American  arbor  vitse  outside 
to  make  the  bottom  dense. 

Such  a  plantation  as  this  would  completely  protect  the  road  from  drifting  snow,  and 
cost  but  a  small  sum  compared  with  its  immediate  benefits,  while  the  ultimate  result 
would  be  largely  profitable  in  the  crop  of  timber,  if  judiciously  managed.  It  seems  as  if 
want  of  information  upon  this  subject  must  be  the  only  reason  why  men  so  sagacious  as  the 
managers  of  this  road  have  not  entered  upon  this  work  vigorously,  because  there  are 
several  points  at  which  much  money  has  been  expended  inefficiently  in  building  expensive 
fences  to  protect  the  road  from  snow  banks. 

A  well  planted  belt  of  forest  trees,  as  above  described,  costing  $150  per  acre,  could 
be  grown  for  150  miles  in  length  for  less  than  this  one  single  delay  and  extra  expense. 


NEW  AND  RARE  FRUITS  FOR  1878. 

By  Wm.   G.  Barry. 

The  year  1878  has  been  rendered  memorable  in  the  annals  of  American  pomology  by 
reason  of  the  large  number  of  new  native  fruits  which  have  been  originated  or  introduced 
during  that  time.  The  list  of  peaches  especially  has  been  wonderfully  augmented.  De- 
scriptions of  about  thirty  seedlings,  never  before  described,  have  come  to  our  notice,  and 
we  may  safely  estimate  that  as  many  more  have  fruited,  but  have  not  as  yet  been  made 
known  to  the  public.  In  connection  with  this  remarkable  array  of  peach  novelties,  their 
places  of  origin  are  interesting.  The  State  of  New  York  offers  several  candidates  for 
popular  favour  which  appear  unusually  promising.  From  the  great  metropolis  even  come 
two  new  varieties  which  apparently  possess  many  valuable  qualities.  In  western  New 
York,  there  are  several  seedlings  which  will  undoubtedly  prove  very  desirable.  One  of 
them  is  believed  to  be  the  largest  and  earliest  of  all  the  very  early  peaches.  In  the 
neighbouring  State  of  Ohio,  several  excellent  early  and  late  varieties  have  originated. 
Passing  over  a  vast  extent  of  country  we  find  a  large  nnmber  of  new  kinds  in  Missouri, 
Kansas  and  Nebraska,  and  a  correspondent  of  the  Gardeners'  Monthly,  writing  from 
Kansas,  says  that  "  the  whole  list  of  early  peaches  known  to  the  public,  so  far  as  fruited 
in  Kansas  this  year,  is  surpassed  both  in  earliness  and  size  by  at  least  fifty  new  seedlings 
of  Kansas  origin,  many  of  which  have  borne  their  first  fruit  this  year."     At  the  south, 
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too,  some  promising  new  sorts  are  spoken  of.  Thus,  as  if  by  magic,  the  same  year,  and 
in  various  portions  of  the  country,  new  peaches  have  sprung  up  in  such  numbers  as  to 
astonish  and  almost  perplex  the  fruit  culturist.  Of  the  progress  made  and  the  success 
achieved  no  more  convincing  proof  could  be  desired  than  the  fact  that  on  the  19th  of 
July,  1878,  we  had  upon  our  table  large,  ripe,  luscious  peaches,  grown  in  the  open  air  in 
the  vicinity  of  Rochester.  This  is  indeed  a  remarkable  fact,  and  indicates  wonderful  pro- 
gress. Our  Society  and  all  similar  organizations  are  to  be  congratulated  upon  the  suc- 
cessful issue  of  their  efforts  in  creating  and  fostering  a  taste  for  the  beautiful  and  useful 
in  nature,  and  the  extraordinary  improvements  effected  in  the  past  should  encourage 
renewed  efforts  and  greater  exertions  in  the  future.  It  is  to  be  regretted,  however,  that 
while  we  must  in  justice  award  great  credit  to  the  originators  of  valuable  new  fruits  for 
the  energy,  zeal  and  industry  displayed  in  the  production  of  the  same,  ■  it  becomes  our 
duty  to  criticise  severely  those  who  would  offer  to  the  public,  knowingly,  a  new  fruit  of 
inferior  quality,  or  intentionally  disseminate  an  old  or  discarded  variety  under  a  new 
name.  Too  much  carelessness  has  been  evinced  in  this  regard  in  the  past,  and  it  seems 
to  me  that  this  is  a  proper  time  for  this  Society  to  consider  the  matter,  and  to  adopt  some 
measures  to  remedy  this  evil. 

A  List  of  the  New  Peaches  of  1878. 

In  the  following  list  I  have  endeavoured,  so  far  as  possible,  to  include  all  of  the  new 
peaches  which  have  been  noticed  during  the  year.  I  am  aware  that  this  list  is  far  from 
being  complete,  but  I  trust  that  the  information  herein  afforded  will  enable  those  who 
are  interested  to  prosecute  their  inquiries  with  greater  facility  the  coming  season.  Nearly 
all  are  such  descriptions  as  I  have  received,  some  few  have  been  described  from  personal 
observation. 

BeckwiiKs  Early — Raised  by  Mr.  Beck  with,  Olathe,  Kansas,  in  1877.  It  is  a 
clingstone  peach,  large,  showy,  firm,  and  it  is  thought  will  make  a  fine  market  variety. 
Ripened  at  Olathe  June  20th,  1878. 

Wyandotte  Chief — Originated  by  George  Krop,  Wyandotte  Kansas.  It  is  large, 
handsome  and  a  clingstone.     Ripened  June  22nd,  1878,  at  Wyandotte. 

Bledsoe' 's  Early  Cling — Ira  L.  Wood,  of  Pleasant  Hill,  Mo.,  is  the  originator  of  this 
seedling.  It  is  claimed  to  be  five  days  earlier  than  the  Amsden,  in  the  same  locality, 
and  of  better  quality. 

Seedling  No.  1 — Raised  by  James  A.  Storm,  Mo.  A  very  handsome  free-stone, 
measuring  eight  inches  in  circumference.  The  originator  says  it  possesses  more  fine  qual- 
ities than  any  peach  he  has  seen,  and  that  it  is  at  least  ten  or  fifteen  days  earlier  than 
the  Amsden,  and  superior  in  size,  colour,  flavour,  and  durability. 

Seedling  No.  2 — Raised  by  the  originator  of  the  above.  This  variety  is  said  to  ripen 
about  the  same  time  as  the  Amsden,  is  eight  inches  in  circumference  and  the  flavour  is 


Brice's  Early  June — Dr.  S.  M.  Brice,  of  Kansas,  is  the  originator  of  this  variety, 
which  fruited  for  the  first  time  in  1874,  and  ripened  on  the  20th  of  June  of  that  year. 
Frost  and  grasshoppers  prevented  any  further  fruitage  until  1877,  when  it  ripened  again 
from  the  20th  to  the  25th  of  June.  In  1878  it  ripened  June  18th.  Dr.  Brice  says  that 
in  a  test  in  1877  with  the  Amsden,  Alexander,  Early  Louise,  Early  Rivers,  and  several 
others  of  the  earliest  and  best  varieties  known,  Brice's  Early  June  proved  its  superiority 
in  size,  flavour,  beauty,  and  early  maturity. 

Hyne's  Surprise — Originated  by  E.  F.  Hynes,  West  Plains,  Mo.,  1877:  said  to  be 
large,  highly  coloured,  very  fragrant,  a  prolific  bearer  and  a  good  keeper.  Ripened  in 
1877  June  28th,  in  1878  June  14th. 

Nape's  Early — A  Georgia  seedling,  raised  by  Dr.  Samuel  Hape,  of  Atlanta.  It  is 
said  to  equal  if  not  surpass  any  early  peach  now  known,  in  flavour,  size,  hardiness,  capacity 
for  shipping,  and  beauty. 

Ashby — Discovered  in  Texas  among  a  lot  of  seedlings  in  1877.  It  is  said  to  be  a 
large,  handsome  peach,  with  firm  flesh,  of  excellent  quality,  and  ripens  about  ten  days 
before  the  Amsden. 
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Baker's  Early  May — A  seedling  which  made  its  first  appearance  in  1872  in  Texas  ; 
resembles  Hale's  Early.  It  is  a  free-stone  and  its  originator  claims  that  it  ripens  six  to 
ten  days  before  the  Amsden. 

Seedlings  Nos.  1,  2,  3,  4,  5,  from  Ohio,  fruited  for  the  first  time  in  1878. 

No.  1  is  a  handsome  peach,  of  about  the  size  of  Hape's  Early,  measuring  seven  inches 
in  circumference,  colour  creamy  white,  nearly  covered  with  dark  purplish  red,  adheres  to 
the  stone ;  said  to  be  two  weeks  earlier  than  any  other  variety. 

No.  2 — Similar  to  No.  1,  but  ripens  a  week  later. 

No.  3 — Large,  measuring  eight  inches  in  circumference  and  weighing  5J  oz.  ;  skin 
creamy  white,  streaked  and  mottled  with  light  red,  deepening  into  dark  crimson,  flesh  juicy, 
sweet,  vinous  and  of  first  quality  ;  ripe  in  August. 

No.  Jf — Yellow  and  red,  flesh  yellow,  small ;  ripens  in  September. 

No.  5 — A  white  peach,  of  medium  size  ;  late. 

Bower's  Early — Raised  in  Frederick,  Md.,  in  1876.  It  is  a  freestone,  of  good  size, 
measuring  nine  inches  in  circumference,  and  considered  earlier  than  the  Amsden. 

Seedling — Originated  in  Rochester,  N.Y.  A  fine  peach,  of  medium  size,  round, 
with  a  dark  red  cheek  j  of  excellent  quality  ;  ripe  September  4th,  1878. 

Seedling — Another  Rochester  seedling.  Large,  handsome,  white  fleshed  peach,  of 
first-rate  quality  ;  skin  creamy  white  tinted  with  pale  rose ;  matured  September  4th,  1878. 

Seedling — From  New  Brighton,  Staten  Island.  Another  large,  round  peach,  with 
pale  creamy  white  skin,  flesh  free,  white  to  the  stone,  like  Morris'  White. 

Seedling — Raised  in  New  York.  Yery  large,  measuring  nine  inches  around  ;  skin 
yellowish  white,  flesh  white,  red  at  the  stone,  and  a  cling  like  Heath  Cling.  A  splendid 
peach  ;  ripe  October  5th,  1878. 

Gov.  Garland. — Raised  in  Arkansas,  and  said  to  be  the  largest  and  best  very  early 
peach. 

Harper's  Early. — Originated  in  Missouri.  The  originators  claim  that  it  is  the  ear- 
liest of  all  peaches. 

Waterloo. — The  first  very  early  peach  ever  raised  in  western  New  York.  It  was  orig- 
inated in  Waterloo,  by  Mr.  Henry  Lisk,  and  fruited  for  the  first  time  in  1877,  when  it 
ripened  several  days  earlier  than  the  Alexander  or  Amsden.  In  1878  the  first  specimen 
ripened  July  14th,  and  all  the  fruit  was  gathered  July  19th  about  a  week  in  advance  of 
the  Alexander  and  Amsden.  The  fruit  is  medium  to  large  size,  good  specimens  measur- 
ing nine  inches  in  circumference  and  weighing  five  ounces.  The  skin  is  whitish  green  in 
the  shade,  marbled  red,  deepening  into  dark  purple  crimson  in  the  sun.  Flesh  greenish 
white  with  an  abundance  of  sweet  vinous  juice,  adheres  considerably  to  the  stone,  like 
Hale's,  Amsden,  etc.  It  is  a  remarkable  keeper,  and  will  undoubtedly  be  of  great  value 
for  distant  as  well  as  home  markets. 

Gonkling. — Among  fifty  varieties  which  we  had  the  pleasure  of  seeing  in  fruit  the 
past  season,  I  think  this  might  be  justly  regarded  as  the  most  attractive  of  them  all. 
The  fruit  is  large,  good  specimens  measuring  9^  and  9J  inches  in  circumference,  and 
weighing  6^  and  6f  ounces.  Skin  beautiful  golden  yellow,  very  juicy,  vinous  and  of  very 
good  quality.  It  succeeds  Crawford's  Early.  This  is  another  western  New  York 
peach,  having  been  raised  in  the  town  of  Parma,  N.Y.,  and  fruited  for  the  first  time  in 
1873. 

Kinnaman's  Seedling. — Originated  with  Samuel  Kinnaman,  of  Delaware,  ripened 
20th  June,  1878.  Fruit  of  medium  size,  roundish,  skin  pale  brownish  red  on  a  pale 
greenish  ground,  flesh  greenish  white  to  the  stone,  juicy  sweet  and  of  very  good  flavour. 
Adheres  partially  to  the  pit.  It  is  said  to  be  some  days  earlier  than  the  Alexander  or 
Amsden. 

Burns'  Peach. — Raised  by  Thomas  F.  Burns,  Mount  Palaski,  111.,  who  claims  that  it 
is  the  earliest  peach  known,  being  a  month  earlier  than  the  Alexander. 

Thompson's  Orange. — Raised  at  Wilson,  N.C.,  and  said  to  be  one  of  the  earliest  yel- 
low peaches.  It  has  a  beautiful  colour,  somewhat  like  a  yellow  apricot,  is  a  free-stone 
and  has  a  good  sub-acid  flavour. 

Sallie  Worrell, — Was  found  on  the  ground  of  Mrs.  Worrell,  near  Wilson,  N.C.  It 
is  regarded  by  good  judges  as  the  finest  flavoured  peach  in  the  Carolinas. 
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Callie  Scoff"  Peach. — A  seedling  of  Early  York  raised  in  Water  Valley,  Ky.,  said 
to  be  earlier  and  better  than  Amsden. 

The  above  list  comprises  thirty  varieties  all  more  or  less  new.  How  many  of  them  will 
prove  real  acquisitions  it  is  impossible  to  predict  We  intend  to  watch  them  closely  the 
coming  season,  and  trust  at  our  next  annual  meeting  to  be  able  to  furnish  much  valuable 
information  about  them.  Our  notes  on  this  subject  would  hardly  be  complete  without  a 
few  remarks  on  the  newer  peaches  which  have  been  tested  the  past  season. 

Alexander's  Early  and  Amsden's  June,  in  which  a  great  deal  of  interest  has  been 
manifested,  have  proved  so  nearly  identical  as  to  make  it  impossible  to  distinguish  one 
from  the  other.  They  are  the  largest  and  earliest  of  the  very  early  sorbs,  not  taking  into 
consideration  the  introductions  of  1878,  of  which  the  "  Waterloo  "  is  thought  to  be  nearly 
a  week  earlier.  The  time  of  ripening  of  the  newer  sorts  has  also  been  satisfactorily 
determined.  Alexander,  Amsden,  Honeywell  and  High's  Early  Canada  bear  such 
a  striking  resemblance  to  each  other  as  to  be  considered  almost  identical,  and  all 
ripen  at  about  the  same  time.  Then  follow  in  the  order  named,  Brigg's  Red  May,  Early 
Beatrice,  Early  Louise,  Early  Rivers,  Rivers'  Early  York,  E  «rly  Silver,  Magdala,  Dr. 
Hogg,  etc. 

Rivers'  Seedling  Peaches. — Of  these  Rivers'  Early  is  now  recognized  as  one  of  the 
finest  peaches,  and  particularly  deserving  the  attention  of  the  amateur.  Its  delicious 
flavour  places  it  at  once  at  the  head  of  the  list.  For  distant  markets,  however,  it  is 
doubtful  whether  it  will  be  of  value,  as  both  skin  and  flesh  are  tender,  and  it  will,  there- 
fore, not  bear  much  handling,  (This  remark  may  apply  to  all  of  Mr.  Rivers'  seedlings.) 
Another  handsome  and  excellent  peach  is  the 

Early  Silver,  which,  although  introduced  at  about  the  same  time  as  Beatrice,  Louise, 
and  Rivers,  has  not  been  widely  disseminated,  and  therefore  is  comparatively  unknown. 
The  fruit  is  large,  larger  than  the  Rivers,  of  a  beautiful  silvery  colour,  flesh  melting 
rich,  vinous  and  white  to  the  stone,  like  Morris'  White.  It  ripens  about  the  1st  of  Sep- 
tember, and  is  well  worth  the  attention  of  fruit-growers. 

Large  Early  Mignonne  is  another  which  bids  fair  to  rank  high  in  popular  estimation 
so  soon  as  known.  It  is  large,  skin  of  a  pale,  straw  colour,  marbled  with  red,  flesh  melt- 
ing and  very  good.  This  fine  peach  was  raised  from  the  Belle  Beauce,  and  ripens  latter 
part  of  August. 

Dr.  Hogg  is  a  handsome  free  stone,  of  medium  side,  skin  pale  white  with  crimson 
cheek,  flesh  with  red  around  the  stone,  and  very  good. 

Early  Albert  is  a  clingstone,  of  medium  size,  skin  white,  mostly  covered  with  light 
red,  flesh  white,  melting  and  very  juicy. 

Crimson  Galande  is  a  large  peach,  free-stone,  flesh  tender,  melting,  rich  and  of  a 
delicious  flavour ;  ripens  in  the  latter  part  of  August,  and  should  never  be  omitted  in  a 
collection  for  the  garden. 

Magdala. — Of  medium  size,  colour,  creamy  white,  marbled  and  blotched  with  crim- 
son, flavour  quite  original,  being  a  combination  of  peach  and  nectarine. 

Princess  of  Wales. — Very  large  and  one  of  the  most  beautiful  of  peaches  ;  colour 
creamy  white,  with  a  rosy  cheek,  melting  rich  and  excellent ;  is  justly  entitled  to  be  num- 
bered among  the  best. 

River  s  Early  York  is  of  a  medium  size,  skin  marbled  with  red,  flesh  melting  and 
juicy  ;  ripens  after  Early  Rivers. 

Several  choice  peaches,  about  which  there  seems  to  be  little  known,  may  be  named 
as  follows. 

Belle  de  la  Croix. — A  large  variety,  remarkable  for  its  rich,  sweet  flavour. 

Belle  Beauce — large  and  handsome,  skin  pale  white,  with  crimson  cheek  and  marbled 
with  light  red  ;  flesh  white,  red  near  the  stone,   free,  melting  and  of  first  quality. 

Belle  Doue. — Medium,  or  rather  small  ;  flesh  white,  red  at  stone  and  very  good. 

Royal  George. — Large,  melting  and  delicious. 

Walburton  Admirable. — Large,  skin  creamy  white,  with  delicate  marbling  of  red 
around  base;  flesh  greenish  white  to  the  stone,  free,  juicy,  sweet,  delicious  ;  ripe,  end  of 
September.     One  of  the  finest  late  varieties. 

Royal  Kensington. — Of  medium  size  and  the  finest  quality. 
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Malta. — A  fine  peach,  though  rather  small. 

Belle  de  la  Croix,  Royal  George,  Royal  Kensington  and  Early  Rivers  are  peaches  of 
the  highest  flavour,  and  cannot  fail  to  satisfy  the  most  delicate  tastes. 

Among  the  older  sorts  raised  in  this  country,  Atlanta,  of  the  style  of  Hales,  and  one 
of  Dr.  Sylvester's  Seedlings,  is  a  delicious  fruit  and  ought  to  be  extensively  cultivated. 
Foster  is  another  which  should  not  be  overlooked.  It  resembles  Crawford's  Early,  but 
is  superior  in  texture  and  flavour.  Cooledge's  Favourite,  although  rather  small,  is  a 
fine  peach,  and  deserves  to  be  better  known. 

New  Apples. 

But  few  really  new  apples  have  been  brought  to  notice  the  past  year.  Of  the  Rus- 
sian apples  which  we  have  had  under  trial  for  some  time,  several  have  given  evidence  of 
value,  and  while  they  can  hardly  be  compared  in  quality  to  our  best  apples,  still  they  are 
fair,  and  will  undoubtedly  prove  valuable  in  those  localities  where  only  hardy  varieties 
succeed.     The  following  are  worthy  of  particular  notice  : 

(Season  of  ripening ,  August  and  September.) 

Titouha  or  Titus  Apple. — A  large,  handsome  fruit,  resembling  Twenty-Ounce.  Skin 
smooth,  greenish  yellow,  striped  and  splashed  with  red  ;  flesh  a  little  coarse,  sub-acid  ; 
ripens,  middle  to  last  of  August.  This  is  the  largest  and  showiest  of  the  newer  Russian 
varieties  which  we  have  thus  far  tested. 

Arabskoe  (Arabian  apple). — Another  beautiful  fruit  of  medium  size,  roundish  oblate 
form,  with  dark  red  skin,  covered  with  a  rich  purple  bloom;  flesh  white  and  juicy. 

Bdborodooskoe. — Of  medium  to  large  size,  rather  flat,  tapering  slightly  to  stalk,  skin 
yellowish  green,  with  light  dots  and  a  browny  tint  on  sunny  side  ;  flesh  a  little  coarse, 
juicy,  sub-acid.     A  good  apple. 

Groskoe  Selenke  Gruner. — Of  medium  size,  roundish  conical  form,  skin  smooth  yel- 
lowish green,  colour  of  Sweet  Bough  ;  ripens  early  in  August.  Promises  to  be  one  of  the 
most  valuable. 

Ostrowskoe. — Of  medium  size,  round,  regular,  skin  smooth,  greenish  yellow,  with  red 
cheek,  and  covered  with  white  dots.      Very  distinct  and  handsome. 

Repka. — Size  medium  ;  roundish  oblate  form,  regular  and  smooth  ;  skin  pale  straw 
colour,  transparent ;  flesh  fine  grained,  crisp,  juicy,  sub-acid,  good  ;  ripe  early  in  August  ■ 
tree  a  free  grower  and  very  prolific.     For  this  variety  we  predict  great  popularity. 

Roschdestwenskoe,  or  Christ  Birth  Apple. — Large,  roundish,  stalk  short,  stout;  skin 
green,  mostly  covered  with  purplish  red.     A  handsome  apple. 

Tschernoe  Drewo. — Of  medium  to  large  size,  roundish  ;  skin  yellow,  with  a  beautifully 
mottled  red  cheek.     Very  attractive. 

Waskaroe. — Size  medium,  roundish,  slightly  conical ;  skin  yellow,  striped  and  marbled 
with  crimson,  about  the  colour  of  Duchess  of  Oldenburg  ;  flesh  crisp  ;  ripens  in  August. 

Grand  Duke  Constantine. — Although  we  have  had  this  variety  in  our  collection  for 
several  years,  we  have  not  as  yet  had  an  opportunity  to  test  it  entirely  to  our  satisfaction, 
owing  to  the  imperfect  condition  of  the  fruit  when  examined.  The  conclusion  we  came 
to,  however,  was  that  it  would  prove  identical  with  the  well-known  Alexander.  The  fol- 
lowing description  is  Mr.  Scott's,  the  celebrated  English  pomologist,  and  we  quote  it 
because,  if  correct,  this  variety  deserves  to  be  placed  in  the  front  rank  among  the  Rus- 
sian varieties.  Mr.  Scott  says  :  "  This  is  a  noble  fruit,  in  size  and  appearance.  It  is, 
perhaps,  as  handsome  and  beautiful  as  any  existing  variety,  not  excepting  Alexander  and 
Northern  Spy.  It  is  of  the  largest  size,  roundish,  somewhat  flattened  ;  skin  clear,  bright 
yellow,  almost  entirely  covered  with  streaks  of  dark  crimson  on  the  side  exposed  to  the 
sun  ;  flesh  white   tender,  juicy,  sweet,  slightly  sub-acid  ;  ripens  in  August. 

Grand  Sultan. — Another  variety  represented  to  be  of  first  size  and  quality;  skin 
whitish  yellow,  covered  with  a  beautiful  bloom  and  striped  and  shaded  with  red  on  the 
sunny  side  ;  flesh  white,  and,  when  ripe,  transparent.  A  very  fine  fruit  ;  rich  and  juicy  ; 
ripens  in  August  and  September. 
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New  Pears. 

The  year  has  not  been  prolific  in  new  pears.  An  American  variety,  one  of  the 
Messrs.  Clapp's  seedlings,  has  been  introduced,  and  gives  promise  of  great  excellence.  It 
is  called  the 

Frederick  Clapp  or  Clapp's  No.  22. — We  are  indebted  to  the  Hon.  Marshall  P. 
Wilder  for  the  following  description  :  "Form  generally  obovate,  but  somewhat  variable,  size 
above  medium  ;  skin  thin,  smooth  and  fair,  clear,  lemon  yellow  j  flesh  line  grained,  very 
juicy  and  melting  ;  flavour  sprightly  acidulous,  rich  and  aromatic  ;  season  October  15th  to 
November  1st,  remaining  sound  at  core  to  the  last;  quality  very  good  to  best,  and  will  be 
highly  esteemed  by  those  who  like  acidulous  pears.  It  has  been  exhibited  for  many  years 
by  the  originators,  Messrs.  F.  &  L.  Clapp,  of  Dorchester,  Mass.  Of  this  pear  the  Committee 
of  the  Massachusetts  Horticultural  Society  have  reported  favourably  for  years.  Of  its  qual- 
ity they  state  in  1873  :  "  It  was  pronounced  decidedly  superior  to  Beurre  Superfin,  and  is 
regarded  by  all  who  have  seen  it  as  the  highest  bred  and  most  refined  of  all  the  many 
seedlings  shown  by  Messrs.  Clapp."  It  is  probably  a  cross  between  Beurre  Superfin  and 
Urbaniste,  the  tree  resembling  in  habit  the  latter  variety,  and  may  safely  be  commended 
as  worthy  of  trial  by  all  cultivators  of  the  pear." 

Kieffer's  Hybrid  Pear  is  another  novelty,  raised  from  the  Chinese  sand  pear,  crossed 
with  a  cultivated  variety  supposed  to  be  Bartlett.  The  fruit  is  large  and  very  uniform  in 
size  ;  skin  greenish  yellow  ;  flesh  white,  buttery,  juicy  ;  quality  good.  It  ripens  in  Octo- 
ber, when  pears  are  scarce  and  high.  The  tree  is  a  strong  grower,  and  is  claimed  to  be 
blight  proof. 

Champion  Quince. 

Champion  Quince. — A  new  variety,  which  originated  in  Georgetown,  Conn.,  in  1865. 
It  is  described  as  being  superior  to  all  other  varieties  now  known.  The  fruit  is  said  to  be 
larger  than  the  Orange,  fair,  smooth  and  of  fine  quality,  and  a  late  keeper.  Tree  bears 
large  crops,  early  and  regularly.  We  will  look  toward  this  variety  with  a  great  deal  of 
interest. 

New  Strawberries. 

During  the  past  few  years  a  large  number  of  varieties  have  been  introduced  to  pub- 
lic notice  and  are  now  offered  for  sale.  For  the  purpose  of  reference,  I  have  prepared  the 
following  list,  which  is  still  incomplete.  The  name  of  the  variety  is  given  first,  then  the 
name  of  the  originator  and  date  of  introduction.  As  a  record  it  will  be  found  convenient 
and  useful.  I  am  indebted  to  Mr.  Wm.  Parry,  of  Cinnaminson,  N.J,,  for  information 
regarding  the  origin  of  several  varieties: 

Belle,  Moore,  Mass.,  1876;  Black  Defiance;  Caroline,  Moore,  Mass,  1876;  Centen- 
nial, Durand,  N.J.,  1876  ;  Crescent  Seedling,  Parmelee,  Conn.,  1870  ;  Champion,  Reisig 
&  Hexamer,  N.Y.,  1872  ;  Capt.  Jack,  S.  Miller,  Mo.,  1874;  Continental,  Felton,  N.J.,  1876; 
Damask  Beauty;  Duncan,  Lucas,  N.J.,  1875;  Duchesse,  Hexamer,  N.Y.,  1874; 
Cumberland  Triumph,  Miller,  Pa.,  1874;  Essex  Beauty,  Durand,  N.J.;  Forest  Rose, 
Fetters,  Ohio,  1877  ;  Gen.  Sherman,  Moore,  Mass.,  1877  ;  Great  American,  Durand, 
N.J.,  1875  ;  Golden  Defiance,  Miller,  Pa.,  1874;  Gertrude,  Miller,  Mo.,  1873  ;  Hervev 
Davis,  Moore,  Mass.,  1878  ;  Kerr's  Late  Prolific,  Kerr,  N.Y.,  1875  ;  Matilda,  Tillson, 
N.Y.,  1873  ;  Miner's  Great  Prolific,  Miner,  N.J.,  1877  ;  Maud  Miller,  Miller,  Mo.,  1873  ; 
Mary  Stewart,  Miller,  Mo.,  1873  ;  Monarch  of  the  West,  Brady,  Ills.,  1871  ;  New  Do- 
minion, Biggar,  Ont.,  1873  ;  Panic,  Peck,  N.Y.;  Pres.  Lincoln,  Smith,  N.Y.,  1875  ;  Photo, 
Crawford,  Ohio,  1876;  Pioneer,  Durand,  N.Y.;  Patuxent,  Washington,  D.C.,  1876  :  Rap- 
pahannock, Washington,  D.C.,  1876  ;  Springdale,  Miller,  Pa.,  1874  ;  Success,  White,  Mass., 
1876  ;  Susquehanna,  Washington,  D.C.,  1876  ;  Seneca  Chief,  Merrill  &  Son.,  Mich  ,  1874  ; 

Seth  Boyden,  Jr.,  Crawford,  Ohio,  1876  ;  Sharpless,  Sharpless,  Pa.,  1877  ;  Turner,  , 

N.J.,  1872. 

What  portion  of  these  varieties  will  prove  worthy  of  general  cultivation,  it  is  as  yet 
difficult  to  say.     Another  season's  trial,  we  hope,  will  enable  us  to  give  more  definite  and 
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reliable  information  concerning  many  of  them.  Of  the  large  number  of  kinds  which  we  have 
personally  examined  and  tested  the  past  summer,  the  Sharpless  claims  the 'first  place.  It 
first  gave  evidence  of  value  in  Mr.  Barry's  private  garden  in  1877,  Mr.  Sharpless,  having 
kindly  sent  a  few  plants  for  testing.  At  the  last  annual  meeting  of  this  Society  your 
President  referred  to  the  Sharpless  as  very  promising.  This  was  the  first  public  mention 
made  of  it.  In  June  last,  we  had  ample  opportunity  to  give  it  a  thorough  trial,  and  it 
pleased  us  exceedingly.  Its  vigorous  habit  of  growth  is  one  of  its  distinguishing  charac- 
teristics. No  other  variety  that  we  are  acquainted  with  produces  such  strong,  thrifty 
plants,  or  has  such  large  and  handsome  foliage.  It  is  very  productive  and  yields  immense 
crops,  even  under  ordinary  treatment.  The  trusses  are  remarkably  strong  and  well-pro- 
portioned for  the  burden  they  are  intended  to  support,  although  in  many  cases  the  fruit 
is  so  large  as  to  bend  them  to  the  ground.  The  berries  average  large  to  very  larg  \  are 
generally  oblong  in  shape,  narrowing  to  the  apex,  but  sometimes  irregular  and  flattened. 
The  colour  is  a  clear  light  red,  with  smooth  shining  surface.  The  flesh  is  moderately  tirm> 
with  a  fine  aroma,  and  may  be  rated  as  first  in  quality.  A  bed  of  this  variety,  when  the 
plants  are  loaded  with  fruit  is  well-worth  visiting.  The  rich,  dark  green  foli  ige  at  once 
arrests  attention,  even  from  a  distance,  and  if  we  will  take  the  trouble  to  approach  and 
examine  the  fruit,  it  will  not  be  possible  to  repress  our  surprise  and  admiration.  If  it 
proves  as  great  a  success  generally  as  at  Rochester,  Catawissa,  and  Cinnaminson,  we  pre- 
dict for  it  great  popularity. 

Among  the  other  varieties  Cumberland  Triumph  promises  to  be  an  acquisition  for  the 
the  garden.  Crescent  Seedling  is  becoming  a  general  favourite,  and  bids  fair  soon  to 
be  recognized  as  a  standard  variety. 

New  Grapes. 

Rochester  and  Monroe,  offered  for  sale  for  the  first  time  the  past  year,  have  been 
received  with  great  favour  on  all  sides.  Moore's  Early,  Burnet,  Prentiss,  Pocklington,. 
Amber  Queen,  Early  Dawn,  Lady  Washington,  Highland,  Duchesse  and  Niagara  are  now 
on  trial,  and  we  hope  to  be  able  to  report  favourably  upon  them  at  the  next  meeting. 

New  Raspberries. 

Gregg. — During  the  season  we  were  the  recipients  of  several  boxes  of  fruit  of  this; 
new  raspberry.  Judging  from  the  samples,  we  would  not  hesitate  to  pronounce  it  a  decided 
improvement  on  the  older  varieties  of  Black  Caps. 

Reliance  and  Early  Prolific  gave  us  their  first  crop  of  fruit  the  past  summer.  Both 
varieties  appear  to  be  wonderfully  productive,  but  the  fruit  is  soft  and  hardly  of  first 
quality.     They  will  probably  be  esteemed  for  home  markets. 

Pride  of  the  Hudson,  Henrietta,  Cuthbert,  Florence,  Caroline,  Queen  of  the  Market 
— have  not  been  sufficiently  tested  to  report  upon. 

Wachusett  Thornless  Blackberries. 

Although  an  old  variety  there  seems  to  be  considerable  interest  manifested  in  it.  A 
sample  was  sent  us  during  the  summer,  and,  although  three  days  en  route,  the  fruit  was  in 
perfect  order  when  it  arrived.  It  seems  to  possess  several  qualities  which  recommend 
it.  It  ripens  thoroughly,  the  fruit  is  sweet  and  good  and  less  acid  than  any  other  black- 
berry we  have  seen ;  the  plant  is  very  hardy,  free  from  thorns,  and  said  to  do  equally  well 
on  light  and  heavy  soils. 

NEW  FRUITS  IN  1879. 

By  Wm.  0.  Barry. 

Referring  to  my  report  of  last  year  on  New  Seedling  Peaches,  I  suppose  the  ques- 
tion will  now  be  asked  whether  any  of  the  many  varieties  then  enumerated  and  described 
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have  proved  to  be  acquisitions.  You  are,  of  course,  aware  that  in  so  brief  a  period  it  is 
not  possible  to  obtain  much  reliable  information  on  matters  of  this  character  •  but  it  gives 
me  great  pleasure  to  furnish  such  facts  as  have  been  communicated  to  me,  and  I  hope  that 
the  list  may  serve  in  some  degree  to  avert  the  confusion  which  must  necessarily  arise 
from  the  introduction  of  so  many  new  varities  at  one  time. 

New  Peaches. 

Relative  to  Beckwith's  Early,  which  heads  the  list,  we  have  nothing  new  to  report,  as 
the  tree  did  not  produce  any  fruit  the  past  season. 

Wyandotte  Chief  failed  also  to  bear  any  fruit.  Its  history  and  description,  as  given 
in  my  last  report,  was  incorrect.  Mr.  Kroh  informs  me  that  it  originated  on  the  farm  of 
Mr.  Matthew  Mudeater,  near  Wyandotte,  Kansas,  and  he  describes  it  as  a  dark  red  free- 
stone, rich,  juicy,  and  fine  flavoured.  Average  specimens  have  measured  eight  and  a  half 
inches  in  circumference,  and  in  1878  it  ripened  ten  days  in  advance  of  Amsden. 

Bledsoe's  Early  Cling. — The  severe  winter  of  '78  injured  the  fruit  buds.  Mr.  Wood 
has  changed  its  name  to  "Advance,"  and  he  describes  it  as  a  delicious  peach  ;  superior  to 
Alexander  or  Amsden,  and  five  to  eight  days  earlier. 

Respecting  the  Seedlings  Nos.  1  and  2,  raised  by  Jas.  A.  Storm,  of  Missouri,  I  have 
not  been  able  to  obtain  any  new  facts. 

Brice's  Early  June,  according  to  reliable  authority,  is  remarkably  early,  but  Prof. 
Vandeman,  of  Geneva,  Kansas,  says  that  "  Vandeman's  Early  "  is  destined  to  excel  it  in 
many  particulars.  As  this  Seedling  has  not  been  before  described,  I  give  the  following 
description  as  sent  to  me  by  the  Professor: 

Vandeman's  Early. — Originated  by  H.  E.  Vandeman,  Geneva,  Kansas,  and  named 
Vandeman's  Early  by  the  Kansas  State  Horticultural  Society,  bore  its  first  crop  in  1878, 
and  ripened  June  13th,  the  fruit  measuring  seven  to  eight  inches  in  circumference  ; 
colour  bright  purple  and  crimson  on  white  ground  ;  flesh  white,  adheres  slightly  to  the 
stone  ;  in  flavour  equal  to  Hale's.  Prof.  Vandeman  says  that  he  has  twenty  other  prom- 
ising seedlings.  In  that  vicinity  there  are  also  the  following  seedlings,  for  the  description 
of  which  I  am  indebted  to  Mr.  Vandeman  : 

Nugent's  June — Originated  by  E.  J.  Nugent,  Ottawa,  Kansas,  very  promising. 

Town's  Early — Originated  by  Mrs.  Towns,  of  Garnett,  Kansas,  and  perhaps  the 
largest  of  these  very  early  peaches. 

Emporia — Originated  by  Mrs.  L.  Burns,  near  Emporia  ;  resembles  the  other  very 
early  kinds.      Rev.  S.  M.  Irwin,  of  Geneva,  Kansas,  has  twelve  seedlings,  all  very  early. 

Ashby's  Early,  which  in  my  report  was  described  as  having  originated  in  Texas,  was 
raised  by  G.  W.  Ashby,  at  Charrute,  Kansas,  and  is  said  to  be  ten  days  earlier  than 
Amsden,  and  of  better  quality. 

Simon  Bucher,  of  Emporia.  Kansas,  is  reported  to  have  twenty  kinds  earlier  than 
Amsden;  and  Mr.  C.  C.  Kelsey,  of  Humboldt,  Kansas,  has  some  five  or  six  seedlings 
that  ripened  ten  days  in  advance  of  Amsden. 

Of  Hynes'  Surprise,  the  Hon  E.  F.  Hynes  writes  me  that  the  late  cold  weather  in 
spring  injured  the  buds  so  much  that  there  were  but  few  peaches.  He  describes  his 
several  seedlings  as  follows:  "Hynes'  Surprise  has  fruited  four  years.  In  size  it  is 
medium  to  large,  very  highly  coloured,  flesh  white  and  red,  fine  flavoured,  and  a  free- 
stone when  fully  ripe.     It  is  an  excellent  keeper." 

Hynes'  Nectar  —  My  latest  new  peach  is  a  free-stone,  and  delicious.  In  1878 
ripened  five  days  in  advance  of  Surprise. 

Early  Lyclia  ripens  with  Hale's  Early.  Skin  rose-coloured,  an4  a  free-stone.  None 
of  these  have  shown  any  indications  of  rot,  while  the  Hale's  Early  and  Early  York  on  the 
same  ground  rot  badly. 

Early  Rose,  a  free-stone  ;  Gov.  Phelps,  a  large  yellow  clingstone  ;  Howard,  Gen. 
Custer  and  La  Belle  are  all  seedlings  raised  by  him. 

Rape's  Early — Raised  in  Atlanta,  Ga.,  and  of  the  same  season  as  Alexander  and 
Amsden,  is  said  by  Mr.  Berckmans  to  be  superior  to  either  in  quality,  and  preferable 
because  it  is  more  of  a  free-stone. 
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Baker's  Early  May — Raised  by  G.  W.  Hosteller,  Girard,  Ka.,  did  not  produce  any 
fruit  in  1879. 

Bowers'  Early — -The  original  tree  did  not  bear  in  1879,  but  a  few  specimens  were 
produced  on  young  trees  ;  these  ripened  two  or  three  days  earlier  than  Amsden  and  were 
larger  than  that  variety,  and  of  finer  quality.  The  disseminators,  Messrs.  Morris  &  Miller, 
say  that  it  is  so  much  superior  to  Amsden  in  flavour,  that  it  would  be  valuable  even  if  it. 
did  not  prove  any  earlier. 

The  Rochester  Seedlings  may  be  regarded  as  still  on  trial,  although  one  of  them  ripens 
with  Crawford's  Late,  and  resembles  it  so  closely  as  not  to  be  worthy  of  a  distinct  name. 
The  other  is  quite  promising. 

The  Very  Large  Seedling  Peach  raised  in  New  York,  ripens  too  late  to  be  of  value  at 
the  North,  but  would  undoubtedly  prove  desirable  at  the  South. 

Gov.  Garland  is  described  as  a  large  clingstone  peach,  resembling  Amsden  in  ap- 
pearance, but  larger,  earlier  and  superior  in  flavour.  The  original  tree  is  growing  six. 
miles  from  Bentonville,  Arkansas,  but  the  fruit  buds  being  injured  by  severe  weather  last 
winter,  no  fruit  was  obtained  this  season.  Prof.  Wm.  Hudson  of  Tehuacana,  Texas,  who 
is  experimenting  with  the  new  peaches,  had  a  young  tree  which  bore  a  single  specimen 
I  that  ripened  five  days  before  the  Alexander. 

Harper's  Early,  originated  in  Wilson  Co.,  Ka.,  is,  according  to  reliable  authority 
resident  in  Kansas^ not  so  large  nor  so  early  as  Amsden. 

Kinnaman's  Early — Regarding  this  variety  I  have  not  been  able  to  learn  anything  new. . 

Burns'  Peach — I  have  not  received  any  new  facts  relative  to  this  variety. 

The  Sallie  Worrell,  raised  in  Wilson  Co.,  N.C.,  is  described  as  very  large,  sometimes 
measuring  1 4  inches  in  circumference  ;  colour  creamy  white  shaded  with  pale  red  ;  flesh 
juicy,  vinous  and  very  good  ;  one  of  the  finest  peaches;  ripens  with  Stump  the  World. 

Bustion's  October,  Harris'  Winter  and  Albright's  Peach  are  late  varieties  of  value  at 
the  South,  but  too  late  for  cultivation  at  the  North. 

Callie  Scaffiis  said  to  be  a  seedling  of  the  Early  York,  one-third  larger  than  Amsden, 
and  adheres  slightly  to  the  stone,  same  as  Hale's.  In  the  same  orchard  with  Amsden  and 
Alexander  it  ripened  in  1878  eight  to  ten  days  earlier.  In  '79  the  fruit  buds  were  in- 
jured by  frost,  hence  no  fruit. 

The  Davidson  Seedlings  raised  in  Painsville,  Ohio,  were  carefully  compared  with 
other  very  early  sorts  by  Mr.  M.  B.  Bateham,  the  well-known  horticulturist  ;  and  he  has 
reported  the  following  reports  : 

Seedling  No.  1,  ripened  in  1879  two  weeks  later  than  it  did  in  1878.  Mr.  Bateham, 
however,  believes  it  to  be  a  few  days  earlier  than  Alexander  or  Amsden. 

Seedling  No.  2,  which  last  year  ('78)  ripened  a  week  later  than  No.  1,  was  not  more  than 
three  days  later  this  year  ('79).  Both  are  of  fair  size,  brilliant  colour,  and  equal  in  quality 
to  any  of  this  class  of  peaches.     No.  2  ripened  with  Amsden  and  Alexander. 

Mr.  Bateham  says  that  the  Allen  Peach,  which  ripened  very  early  in  1878,  matured 
ten  days  later  this  season  ('79),  and  the  fruit  was  smaller  than  usual.  This  variety  was 
raised  by  A.  T.  Allen,  of  Willoughby,  Ohio,  and  in  1878  the  first  ripe  peach  was  taken 
from  the  tree  on  the  6th  of  July. 

Honeywell,  which  was  supposed  to  be  considerably  earlier  than  Alexander  and  Ams- 
den, ripened  in  1879  at  the  same  time  as  these  varieties,  but  was  inferior  to  both  in  size 
and  quality. 

Briggs'  Early  May,  which  was  regarded  as  very  early,  ripens  with  Alexander  and 
Amsden,  and  is  not  so  large  nor  of  such  good  quality. 

Waterloo. — In  1878  the  Waterloo  ripened  a  week  before  the  Alexander  or  Amsden. 
In  '79  the  difference,  in  time  of  ripening  was  slight,  owing  in  a  considerable  measure  to 
the  overloaded  condition  of  the  tree  and  its  unfavourable  location.  By  actual  weight  and 
measurement  we  found  the  Waterloo  to  exceed  in  size  all  the  very  early  peaches  which 
we  tested. 

Wheatland  is  a  seedling  raised  by  D.  E.  Rogers,  of  Wheatland,  N.Y.       Fruit  large,. 
flesh  yellow,  juicy  and  of  excellent  flavour  ;  ripens   between  Early  and  Late  Crawford. 
Mr.  Rogers,  who  is  looked  upon  as  one  of  our  best  peach  growers,  esteems  this  variety 
highly. 
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Wager  was  originated  by  Mr.  Wager,  of  Miller's  Corners,  Ontario  Co.,  N.Y.  It  is  a 
bright  yellow  peach  shaded  with  red  on  the  sunny  side  ;  flesh  juicy  and  sprightly,  and  of 
fair  quality.  Tree  very  hardy  and  productive  ;  ripens  about  the  same  time  as  the  Craw- 
ford. 

Oonkling,  which  is  undoubtedly  one  of  the  handsomest  peaches  known  at  the  North 
did  not  produce  any  fruit  the  past  season. 

Alpha  is  a  seedling  raised  by  T.  V.  Munson,  of  Dennison,  Texas,  and  is  thought  to 
be  a  cross  between  Early  Rivers  and  Foster.  Mr.  Munson  says  it  has  ripened  twelve 
days  before  Alexander,  and  is  higher  coloured  and  firmer  than  Early  Rivers.  Among  the 
many  very  early  sorts  this  seems  to  be  the  first  representative  of  a  new  type,  and  we  sin- 
cerely hope  it  may  prove  worthy  of  dissemination.  We  have  now,  too  many  seedlings  of 
the  Hale's  and  our  efforts  should  be  directed  towards  originating  peaches  like  the  Alpha. 

Mr.  Munson  says  that  the  following  seem  to  be  real  acquisitions  for  the  south. 

Family  Favourite^  originated  by  W.  H.  Locke,  Bonham,  Texas  ;  a  seedling  of  the 
Chinese  Cling,  but  ripening  two  weeks  earlier. 

Bog 'if 's  Leviathan. — Raised  by  Mr.  Bogy,  of  Bonham,  Texas,  very  large;  of  fine 
quality,  and  ripening  three  weeks  later  than  Crawford's  Late. 

Miss  May,  originated  by  Mr.  Carroll,  of  Dresden,  Texas,  of  large  size,  first  quality 
and  very  late. 

Infant  Wonder. — Raised  by  Capt.  Daniel  Webster,  of  Dennison,  Texas  ;  very  large 
and  fine;  late. 

Mr.  Munson,  who  is  making  a  specialty  of  peach  culture  says,  that  according  to  his 
observations,  those  varieties  with  reniform  and  notched  glands  are  the  most  robust  and 
healthy.  Those  with  globose  glands  rank  next  in  vigour,  while  such  sorts  as  have  serrate 
or  glandless  leaves  are  unreliable  as  to  time  of  ripening,  and  are  disposed  to  rot  and  mildew. 
He  has  classified  the  following  : 

To  the  first  section  belong — Early  Beatrice,  Early  Louise,  Early  Rivers,  Brice's 
Early,  Waterloo,  and  Alpha. 

To  the  next — that  is  those  with  globose  glands — Wilder,  Musser,  Early  Canada, 
Alexander,  Amsden,  Baker's  Early  May,  Hynes'  Surprise,  Hynes'  Nectar,  Bowers'  Early. 

To  the  las*  belong — Downing,  Climax,  Cumberland,  Saunders,  Honeywell,  Brigg's 
Early  May,  and  Early  Lydia. 

I  am  indebted  to  Mr.  Munson  for  the  following  list  of  of  new  peaches,  the  names  of 
which  are  now  given  for  the  first  time  : 

Williams. — Discovered  in  Delaware  some  years  ago  by  Lewis  Williams,  of  Hillsboro, 
Md.,  said  to  be  earlier  and  finer  than  Alexander. 

Larkin's  Early. — Raised  by  D.  F.  Larkin,  Hunt's  Station,  Ten.,  is  represented  to  be 
as  fine  as  Large  Early  York,  and  ten  days  earlier  than  Alexander. 

Eureka. — Disseminated  by  M.  W.  Samuels,  Clinton,  Ky.,  is  said  to  be  as  good  as 
Alexander,  and  earlier. 

Kelley's  Early. — Raised  by  H.  M.  Kelley,  Irving,  111.,  is  said  to  be  very  large  and  to 
have  ripened  twenty-one  days  before  the  Amsden. 

Ramsey 's  Early  Cling. — Originated  by  A.  M.  Ramsey,  Mahomet,  Tex.,  is  described 
as  an  improved  Alexander. 

Seedlings  No.  i,  2  &'  3. — Raised  by  Mr.  Sharp,  of  Wooster,  Ohio,  are  all  said  to 
excel  the  Alexander. 

Sherfey's  Early. — Raised  by  Raphael  Sherfey,  Gettysburg,  Pa.,  who  thinks  it  will 
eclipse  all  others. 

Broum's  Early. — Originated  by  W.  L.  Brown,  Ashley,  111.,  and  is  said  to  be  very 
early. 

Sleeper's  Dwarf  is  the  name  of  a  dwarf  variety  originated  by  W.  M.  Sleeper,  of  Ox 
ford,  Indiana.  It  is  described  as  of  remarkable  dwarf  compact  growth  ;  the  original  tree 
having  grown  only  three  feet  in  eight  years.  Fruit  of  medium  to  large  size,  greenish 
white  tinged  with  crimson ;  flesh  juicy,  sweet,  rich  ;  season,  October.  In  our  nursery 
the  tree  of  this  variety  has  not  grown  more  than  two  inches  in  two  years,  and  we  have 
therefore  rejected  it  from  the  list  as  unprofitable  to  cultivate.  It  is,  however,  a  curiosity, 
and  will  be  considered  desirable  by  some  as  an  ornamental  tree. 
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Schumaker  is  a  seedling  originated  by  Michael  Schumaker,  of  Fairview  Township, 
Erie  Co.,  Pa.  Borne  for  the  first  time  in  '77.  Described  as  large,  round,  bright  yellow 
splashed  with  crimson,  and  is  said  to  ripen  three  to  four  weeks  earlier  than  Alexander  or 
Amsden. 

Graves'  Semi-cling. — Originated  by  Mr.  Wm.  Graves,  Hazelhurst,  Miss.  ;  is  believed 
to  be  a  hybrid  of  the  apricot  and  peach.  It  is  described  as  one  of  the  largest  and  finest 
of  the  very  early  peaches,  and  live  to  six  days  earlier  than  Alexander. 

Thus  you  see  how  extended  has  become  the  list  of  new  peaches.  It  is  to  be  regret- 
ted that  so  many  sorts  ripening  almost  at  the  same  time,  and  so  closely  resembling  each 
other  should  have  been  named  and  offered  for  sale.  We  trust  that  in  the  future  no  one 
will  attempt  to  introduce  a  new  peach  until  they  are  perfectly  satisfied  that  it  has  super- 
ior qualities  not  common  to  any  other  variety.  At  the  North,  generally,  and  in  western 
New  York,  in  particular,  the  past  season  was  remarkably  favourable  for  the  peach.  We 
had  ripe  specimens  of  the  Waterloo  sent  to  us  August  2nd,  and  on  the  1st  of  November 
we  gathered  from  our  own  orchard,  ripe  fruit  of  Comet,  one  of  Mr.  Rivers'  Seedlings.  At 
the  West,  however,  the  severe  winter  of  '78-'79,  and  late  spring  frosts  at  the  South  ruined 
the  peach  crop  in  many  localities  ;  otherwise  I  should  have  been  able  to  submit  a  much 
more  complete  and  interesting  report.  Another  favourable  season  will,  I  hope,  enable  us 
to  fix  definitely  the  value  of  many  of  these  novelties,  and  then  the  list  will  undoubtedly  be 
greatly  reduced.  I  will  add  that  the  following  varieties  of  Mr.  Rivers'  seedlings  ripen  at 
the  same  time  with  Mountain  Rose  and  Crawford's  Early,  and  being  only  of  medium  size 
and  fair  quality  are  hardly  worth  retaining.  They  are  Dagmar,  Dr.  Hogg,  Early  Albert, 
Early  Alfred.      Early  Beatrice  is  superseded  by  Alexander. 

New  Apples. 

Novelties  in  this  class  of  fruits  are  remarkably  scarce. 

Hiyhland  Beauty,  a  seedling  apple  of  medium  size,  good  quality  and  a  long  keeper 
has  been  brought  to  notice  by  Mr.  E.  P.  Roe. 

Kir  kl  and  is- the  name  of  another  handsome  seedling  apple,  resembling  the  Yellow 
Bellflower ;  of  large  size,  good  quality  and  a  late  keeper.  Both  have  been  described  in 
our  horticultural  journals,  and  it  is  not  necessary  to  refer  to  them  here. 

New  Pears. 

The  "  Iloosic."— Some  nine  or  ten  years  ago;  we  received  from  the  Hon.  A.  Foote, 
of  Williamstown,  Mass.,  several  varieties  of  seedling  pears.  Among  them  were  seedlings 
of  Hacon's  Incomparable,  Seckel,  Marie  Louise,  Washington,  etc.  They  all  possessed  a 
certain  degree  of  merit,  but  up  to  this  time  only  one  of  them  developed  sufficient  character 
and  quality  to  be  worthy  of  dissemination.  This  is  a  seedling  of  Hacon's  Incomparable, 
which  Mr.  Foote  first  sent  us  as  "  Hacon's  No.  3,"  and  subsequently  named  "  Hoosic." 
This  variety  we  have  fruited  several  years,  and  we  believe  that  its  many  good  qualities 
fully  justify  us  in  calling  particular  attention  to  it.  Fruit  large,  obovate,  having  consid- 
erable exterior  resemblance  to  Beurre  Diel.  Stalk  1J  inches  in  length,  moderately  stout, 
and  set  obliquely  in  a  slight  depression;  calyx  large,  open,  in  a  shallow  basin  ;  skin,  green- 
ish yellow,  dotted  and  marbled  with  russet  ;  flesh  fine  graned,  melting  with  a  rich  almond 
flavour  like  that  of  the  Edmunds  ;  in  quality  ranking  as  best  ;  season,  October.  Tree, 
an  erect,  free  grower,  very  hardy,  and  remarkably  prolific. 

Heir's  Late  Winter  is  the  name  of  a  new  seedling  pear  raised  by  A.  G.  Herr,  of 
Louisville,  Ky.,  and  brought  to  public  attention  by  Messrs.  Nanz  and  Neuner.  It  is 
described  as  of  medium  to  large  size,  good  quality  and  a  long  keeper  ;  specimens  having 
been  kept  in  perfect  condition  until  May  and  June  of  the  following  year. 

New  Cherries. 

Mr.  D.  B.  Wier,  of  Lacon,  111.,  who  has  been  experimenting  with  seedling  cherries 
for  several  years,  offered  for  the  first  tims  last  autumn  45  new  varieties  of  the  Early 
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Richmond  type.  We  have  several  of  them  on  trial.  We  have  also  in  our  collection  a 
fine  seedling  resembling  the  Elkhorn  or  Tradescant's  Black  Heart.  It  equals  that  variety 
in  flavour  and  firmness  of  flesh,  ripens  a  week  later,  and  shows  no  disposition  to  decay. 
For  home  use  and  market  it  must  prove  valuable  on  account  of  its  good  quality  and  late- 
ness. I  cannot  permit  the  occasion  to  pass  without  referring  to  the  choice  sorts  of  Mont- 
morency, now  in  cultivation  ;  one  of  them  in  particular  deserves  special  mention.  This 
variety  came  to  us  under  the  name  of  "  Montmorency  Longue  Queue,"  but  did  not  prove 
true.  We  have  called  it  "  Montmorency  Large  Fruited"  as  the  fruit  is  of  large  size,  and 
for  one  of  that  class  of  very  fine  quality  ;  preferred  by  many  to  the  sweet  cherries. 

Dy chouse  Cherry,  figured  and  described  some  years  ago  in  the  American  Agricul- 
turist, has  proved  to  be  a  valuable  addition  to  the  list  of  hardy  cherries.  It  was  found 
some  thirty  years  ago  growing  wild  among  some  Morello  cherries,  by  a  Mr.  Dyehouse,  in 
Lincoln  Co.,  Ky.  The  fruit  is  of  medium  size,  bright  scarlet,  with  a  very  small  stone, 
and  is  produced  in  great  abundance  at  the  strawberry  season.  The  tree  is  of  dwarf  com- 
pact growth,  and  very  hardy,  surpassing  in  this  respect  the  Early  Richmond. 

New  Plums. 

I  can  only  recall  one  variety  which  seems  deserving  of  special  notice.  This  is  a 
foreign  sort,  not  new,  but  quite  rare,  and  called  Decaisne.  It  is  in  form,  size  and  appear- 
ance exactly  like  Coe's  Golden  Drop,  but  it  ripens  in  August  and  promises  to  be  very 
valuable. 

New  Grapes. 

The  new  white  grapes,  Niagara,  Prentiss,  Duchess  and  Pocklington  have  been  so  fre- 
quently noticed  and  described  that  I  will  not  occupy  your  time  with  any  reference  to 
them.  We  are  now  testing  Miner's  and  Pringle's  seedlings,  which  are  quite  numerous, 
and  we  hope  to  find  among  the  number  some  varieties  worth  keeping.  I  have  received  a 
circular  in  which  the  Cortland  grape  is  described  and  recommended  as  a  remarkably  early 
black  variety.     I  will  be  obliged  for  any  information  regarding  it. 

New  Raspberries. 

Within  the  last  few  years  many  seedlings  of  the  Philadelphia  type  have  been  raised. 
They  are  all  hardy  but  of  different  quality,  not  fit  to  eat,  but  being  coarse,  dry  texture 
they  can  be  handled  successfully  and  are  therefore  valuable  for  market.  Let  us  hope 
that  the  new  ones  that  are  to  come  may  prove  more  palatable. 

The  Montclair,  raised  by  the  Messrs.  Williams,  of  Montclair,  N.J.,  is  said  to  be  a 
promising  new  sort  ;  hardy,  productive,  and  of  good  quality. 

Norwalk  Seedling,  disseminated  by  Mallory  and  Downs,  of  South  Norwalk,  is  also 
said  to  be  valuable. 

Belmont  is  the  name  of  a  new  black  cap  raspberry  raised  by  Mr.  John  Scobs,  of 
Barnesville,  Ohio.  It  is  described  as  larger  than  the  Mammoth  Cluster,  more  productive, 
and  is  said  to  ripen  its  main  crop  five  to  seven  days  later. 

New  Blackberries. 

Warren. — Said  to  be  very  early,  ripening  six  to  eight  days  before  the  Kittatinny. 
Duncan  Falls. — Said  to  be  very  hardy,  productive,  and  free  from  rust.     Berries  of  a 
large  size,  good  flavour,  and  ripens  before  the  Kittatinny. 

New  Strawberries. 

Crystal  City,  raised  by  E.  Williams,  of  Crystal  City,  Mo.,  is  said  to  be  one  of  the 
earliest  varieties.  It  is  of  fair  size,  colour  bright  scarlet,  and  of  good  quality.  Plant 
vigorous,  running  almost  as  freely  as  the  Crescent  Seedling. 
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Marvin's  Seedling  was  originated  by  H.  Marvin,  of  Ovid,  Michigan,  in  1874.  Berries 
large,  roundish,  conical,  bright  red,  juicy,  sub-acid.  The  plant  is  said  to  be  very  prolific, 
and  the  fruit  of  such  a  texture  as  to  fit  it  for  shipping ;  very  late. 

Haddlestori s  Favourite,  a  seedling  of  the  Wilson,  raised  by  D.  Huddleton,  Dunreith, 
Indiana,  is  described  as  larger  than  the  Wilson,  and  of  better  quality  ;  in  short,  it  is  said 
to  possess  all  the  good  qualities,  and  none  of  the  bad,  of  that  berry  of  world-wide  fame. 

Success,  a  seedling  of  Jucunda,  raised  by  N.  B.  White,  of  Norwood,  Mass.,  is  said 
to  be  large,  firm,  of  excellent  flavour,  and  very  late ;  plant  vigorous,  hardy  and  very 
prolific. 

Longfellow  and  Warren,  raised  by  A.  D.  Webb,  of  Bowling  Green,  Ky.,  were  produced 
from  a  mixed  lot  of  seed  from  Seth  Boyden,  Black  Defiance,  Champion  and  Monarch. 

Longfellow  is  described  as  very  large,  long ;  colour  dark  red  ;  flesh  firm,  sweet,  rich 
and  of  first  quality ;  ripens  early  and  ships  well.      Plant  vigorous  and  very  productive. 

Warren,  large  and  of  fine  flavour  ;  colour  dark  red  ;  flesh  firm  and  of  good  quality. 
Plant  vigorous,  and  as  productive  as  Cumberland  Triumph. 

Mr.  Durand  sends  out  a  new  sort  called  Black  Giant,  said  to  be  very  large,  and  of 
good  quality. 

Qlendale  was  found  growing  wild  in  Akron,  Glendale  county,  Ohio  ;  fruit  is  of  large 
size ;  colour  bright  red,  and  is  said  to  be  of  excellent  quality  when  fully  ripe ;  it  ripens 
very  late  and  is  said  to  ship  well.  I  saw  a  sample  of  the  fruit  last  season,  at  Cleveland,, 
but  it  seemed  only  to  be  of  medium  quality. 

The  Garden,  raised  by  P.  H.  Foster,  of  Babylon,  N.Y.,  is  said  to  be  a  seedling  of 
Monarch  of  the  West.     It  is  described  as  large,  of  fine  flavour  and  very  handsome. 

Shirts  is  the  name  of  a  new  variety  raised  at  Shelby,  Michigan,  and  is  said  to  be 
promising. 

Cetewayo,  raised  by  A  J.  Cay  wood  &  Son,  Marlboro,  N.Y.,  is  described  as  large, 
irregular,  firm,  sometimes  measuring  six  inches  in  circumference.  It  ranks  with  Chas. 
Downing  in  flavour  ;  fruit  stems  eight  to  ten  inches  long,  foliage  a  foot  high  ;  quite  prolific. 

Mammoth  Bush. — Of  same  origin,  described  as  making  remarkably  large  plants,  having 
twenty  to  thirty  fruit  stools;  foliage  standing  fifteen  inches  high,  more  productive  than 
the  Wilson  ;  fruit  a  third  larger  than  Wilson,  uniform,  and  equal  to  Triomphe  de  Gand 
in  flavour. 


PRESERVING  FRUIT. 

There  are  three  methods  of  removing  the  natural  juices  from  fruit — sun  drying,  kiln 
or  oven  drying,  and  evaporating. 

The  method  of  drying  in  the  sun  is  well  known,  kiln  or  oven  drying  is  better  than 
sun  drying,  as  the  operation  is  more  rapid.  The  fruit,  also,  is  kept  from  the  action  of 
flies,  so  numerous  during  the  fruit  season,  and  much  less  liable  to  be  infested  with  worms. 
Many  of  our  driers  are  only  large  ovens  or  kilns  used  to  deprive  the  fruit  of  moisture  by 
the  action  of  heat.  By  this  method  the  surface  is  first  dried — nearly  charred — while  the 
inner  portion  of  the  fruit  is  soft.  When  pressed  together,  the  moisture  from  within  is 
absorbed  by  the  charred  surface,  and  when  not  over-charred  the  pieces  of  fruit  become  soft 
and  pliant. 

Evaporation  is  based  on  entirely  different  principles.  The  surface  is  kept  moist  while 
the  entire  process  is  going  on,  whether  the  evaporation  of  it  is  in  a  hot-air  chamber  or  in 
melted  sugar.  When  the  evaporation  of  the  natural  juices  is  effected  in  melted  sugar, 
the  process,  however,  is  usually  called  conserving. 

Evaporation  in  a  moist  hot-air  chamber  is  based  upon  the  well-known  scientific  fact 
that  a  volume  of  air  at  the  freezing  point  absorbs  the  one  hundred  and  sixtieth  part  only 
of  its  own  weight  of  moisture,  and  that  every  27  additional  degrees  of  heat  doubles  its 
absorbing  power.  Hence,  if  air  at  32°  Fahrenheit,  the  freezing  point,  absorbs  the  one 
hundred  and  sixtieth  of  its  own  weight  of  moisture,  at  59°  Fahrenheit  it  will  absorb  the 
one-eightieth  of  its  own  weight  of  moisture  ;  and  at  80°  Fahrenheit,  the  one-fortieth  ; 
and  at  113°  Fahrenheit,  the  one-twentieth;  and  at  140°  Fahrenheit,  the  one  tenth  ;  and 
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at  167°  the  one-fifth  ;  and  at  194°  the  two-fifths  ;  and  at  221°  Fahrenheit,  the  four-fifths,. 
or  nearly  its  own  weight,  while  at  248°  Fahrenheit,  heated  air  will  absorb  one  and  three- 
fifths  its  own  weight. 

Now,  put  this  heated  body  of  air,  charged  with  more  than  its  own  weight  of  moisture, 
in  motion  at  the  rate  of  20  miles  an  hour,  or  880  feet  per  minute,  and  the  reason  of 
evaporating  fruit  so  rapidly  is  apparent.  Every  100  cubic  inches  of  air  at  60°  Fahrenheit, 
and  30  inches  to  the  barometer  contains  about  30  grains  of  water  \  at  212°  Fahrenheit, 
not  far' from  one-fourth  of  an  ounce  of  water.  A  drier  chamber  of  the  capacity  of  225 
cubic  feet,  according  to  this  estimate,  will  contain  at  a  temperature  of  212°  Fahrenheit 
fully  60  pounds  of  water,  50  pounds  of  which  has  been  absorbed  from  the  heated  fruit- 
If  the  circulation  is  sufficient  to  empty  this  chamber  every  thirty  minutes,  1 50  pounds  oj 
water  is  abstracted  and  carried  away  from  a  drier  (full  of  fruit  weighing  803  pounds) 
every  hour,  or  750  pounds  are  carried  off  in  five  hours,  about  the  time  necessary  to  evap- 
orate apples  or  peaches  when  in  good  condition. 

It  will  be  seen  from  this  that  heat  alone  is  not  sufficient  to  produce  evaporation.  It 
will  not  do  it,  however  great,  either  on  the  earth  or  in  an  evaporator.  Stormy  winds  ful- 
fill the  pleasure  of  the  Creator  quite  as  effectively  in  drying  up  the  surface  of  the  earth 
after  a  heavy  rain  as  do  the  burning  rays  of  the  sun.  The  sun's  heat  alone  on  the  moist 
earth  would  fill  the  air  with  a  dense,  damp  vapour,  destructive  alike  to  the  health  of  ani- 
mals and  plants.  So,  in  the  philosophic  drier,  the  fruit  is  put  in  at  the  bottom  of  a  heated 
air  chamber,  where  a  stream  of  cold  air  containing  the  fortieth  part  of  its  weight  of  mois- 
ture is  introduced  and  driven  through  the  fruit  at  the  rate  of  twenty  miles  an  hour,  and 
out  of  an  "  escape,"  loaded  with  more  than  its  own  weight  of  moisture.  The  air  in 
motion,  more  than  the  heat,  causes  the  fruit  to  dry  so  rapidly  ;  and  the  rapidity  of  the 
process,  and  the  moisture  in  which  the  fruit  is  enveloped,  prevent  oxidation  or  decay,  and 
give  the  evaporated  fruit,  when  not  over-ripe,  so  much  of  the  colour  of  fresh  fruit.  The 
shorter  the  time  the  fruit  is  in  the  drier,  the  more  perfectly  the  oxygen  is  excluded,  and 
the  brighter  the  colour. 

But  the  colour  of  the  fruit,  however  strongly  it  may  recommend  it  to  consumers,  is 
by  far  the  least  practical  benefit  in  the  process  of  evaporation.  The  nutritive  value  of 
evaporated  fruit,  in  consequence  of  the  chemical  changes  during  the  process,  is  its  chief 
recommendation. 

It  is  still  an  open  question  whether  the  rapid  change  of  starch  into  grape  sugar  in 
the  hot-air  chamber  of  a  philosophical  evaporator  may  not  be  attended  by  the  further 
change  of  gra.pe  into  cane  sugar,  though  no  actual  analysis  demonstrating  the  fact  has  yet 
been  made. 

Crystals  of  sugar  exist  often  in  great  abundance  on  the  surface  of  the  well  preserved 
specimens  of  evaporated  peaches  and  pears,  and  possibly  on  apples,  though  I  have  not 
observed  it.  It  certainly  takes  much  less  sugar  to  suitably  sweeten  evaporated  than  sun 
or  kiln  dried  fruit  of  any  kind. — San  Francisco  Daily  Evening  Bulletin,  Jan.  30,  1878. 

Directions  for  Preparing  Evaporated  Fruits  and  Vegetables  for  the  Table. 

Apples. — For  sliced  apple  pies,  soak  the  apples  in  cold  or  tepid  water  until  soft,  then 
use  the  same  as  if  they  had  not  been  dried;  when  baked  you  cannot  distinguish  any  differ- 
ence between  the  pie  and  one  made  the  same  from  fresh  apples,  except  that  the  one  made 
from  the  evaporated  fruit  is  the  richer,  and  if  properly  made,  contains  the  most  nutri- 
ment j  one  pound  of  evaporated  apples  will  make  5 J  large  pies.  For  mince  pies,  fruit 
cake,  fritters,  rolypoly  puddings,  apple  butter,  etc.  Soak  in  cold  or  tepid  water  until 
soft,  then  use  same  as  if  they  had  not  been  dried. 

Peaches. — Soak  in  cold  water  until  soft ;  sweeten  to  taste,  the  same  as  you  would 
fresh  fruit ;  if  very  ripe  before  dried,  use  without  cooking  ;  be  careful  not  to  add  more 
water  than  will  be  required  for  dressing  ;  if  you  wish  to  have  a  cream  dressing,  use  less 
water  ;  if  not  ripe  enough  before  evaporated,  stew  them  after  soaking. 

Pears. — Soak  in  cold  or  warm  water  until  soft,  stew  in  the  same  water  ;  if  they  are 
sweet  pears,  they  will  require  but  little  or  no  sugar. 

Plums. — Prepare  same  as  pears. 


92 


Lima  Beans. — Soak  in  cold  or  tepid  water  until  they  are  soft ;  cook  the  same  as  fresh 
green  beans  in  the  same  water,  and  they  will  be  in  every  respect  the  same  as  fresh  beans 
taken  direct  from  the  garden. 

Sweet  Corn. — Soak  in  three  times  its  weight  in  cold  water,  an  hour  or  more  ;  boil  it 
in  the  same  water  without  washing  about  thirty  minutes,  or  until  it  is  tender  ;  season 
with  butter,  salt  and  milk  or  cream  ;  serve  while  hot. 

Squash  and  ^Pumpkin  Flour,  for  pies,  custards,  etc.,  is  an  excellent,  delicious  and 
healthful  food,  and  cannot  be  made  by  any  other  process. 

Recipe  for  making  Pumpkin  or  Squash  Pie. — Three  heaping  table-spoonfuls  of  the 
flour,  with  boiling  water  enough  to  dissolve  it ;  |-  teaspoon  butter  ;  3  tablespoonfuls  of 
light  brown  sugar ;  1  fresh  egg ;  ^  teaspoon  ginger  ;  J  teaspoon  cinnamon,  mace  or  nut- 
meg ;  milk  enough  to  properly  thin  it ;  mix  well  and  bake  in  a  slow  oven,  if  the  pumpkin 
or  squash  is  not  ground,  cook  it  same  as  dried  pumpkin  ;  stew  it  down  and  force  through 
a,  cullender  and  use  with  the  above  recipe  the  same  as  you  would  fresh  pumpkin,  but  cook 
in  a  quick  oven. 

Statement  of  the  Cost  and  Profit  of  one  Season's  Working  of  one  of  No.  3  Paci- 
fic Evaporator. 

Alden,  Erie  Co.,  KY,  Feb.  10th,  1880. 
Messrs.  Tiffany  &  Curtis  : 

Gents, — Yours  of  2nd  instant  at  hand,  asking  for  statement  of  what  we  had  done 
with  the  No.  3  Pacific  Evaporator,  bought  of  you  last  September.  We  append  the  fol- 
lowing summary  of  the  business  done  : 

No.  bushels  apples  bought 6,755 

"         "  "     shrinkage 337 


a  a 


"     evaporated    6,418 


Average  cost  of  apples  per  bushel  17  cts. 
No.  pounds  made  from  above  382.79. 

Total  received  for  sale  of  fruit $4,598  00 

Total  expense  for  fruit,  storage,  handling  and  manufacturing    .  .    1,989  00 

Leaving  net  profit    $2,609  00 

Average  number  lbs.  per  bushel,  five  ninety-six  one-hundreths  ;  average  cost 'of  dry- 
ing and  preparing  per  bushel,  lie. 

The  skins  and  cores  were  utilized  for  vinegar  to  December  1st,  after  which  time  we 
•dried  them,  and  sold  them  for  3Jc.  and  4c.  per  lb.  delivered  on  cars.  During  the  time  we 
dried  them,  the  cores  and  skins  paid  all  running  expenses.  Have  sold  vinegar  to  the 
amount  of  $138,  and  have  enough  on  hand  to  make  the  amount  reach  $200  which  added 
to  the  profit  on  apples  with  the  cores  and  skins  will  make  a  total  net  profit  for  1879  of 
over  $2,800. 

ROGERS  b  BUTLER, 

B.  S.  Butler,  Manager. 
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REPORT  OF   COMMITTEE  OF   THE   FRUIT    GROWERS'  ASSOCIATION  ON 
SEEDLING  FRUITS  SHOWN  AT  PROVINCIAL  EXHIBITION. 

Your  Committee  appointed  to  examine  the  seedling  fruits  shown  at  the  Provincial 
Exhibition,  beg  to  report  as  follows  : — 

Apples. 

Prenyeu. — This  is  a  seedling  from  Prince  Edward  County,  and  one  very  much 
esteemed  by  fruit  growers  about  Belleville.  It  is  a  medium-sized  fall  apple  of  a  greenish- 
yellow  colour,  sometimes  tinged  with  reddish  ;  flesh  close-grained,  yellow,  mild,  sub- 
acid, juicy  and  very  highly  flavoured,an  apple  which  we  think  deserves  to  be  widely 
disseminated. 

Gimsby  Beauty. — One  of  the  handsomest  apples  on  exhibition,  medium  in  size,  well 
formed,  whitish  yellow  with  a  brilliant  red  cheek.  Flesh  white,  fine-grained,  juicy,  sub- 
acid with  a  pleasant  flavour,  maturing  late  in  the  fall.  This  is  a  fruit  so  very  attractive 
in  appearance  that  it  would  command  a  ready  sale  anywhere. 

J.  G.  Ten  Eycke,  of  Grimsby,  shows  a  fall  seedling,  a  pretty  apple  above  medium 
size,  of  a  yellowish  green  colour,  with  a  tine  blush  cheek,  flesh  fine-grained  and  sweet ;  a 
good  sweet  apple. 

Mr.  Wm.  Roy,  of  Owen  Sound,  exhibits  four  varieties  of  seedling  apples,  one  a  fall 
dessert  apple  of  medium  size  and  good  quality.  The  others  are  winter  apples,  which  we 
suggest  should  be  submitted  for  examination  at  the  next  winter  meeting  of  our 
Association. 

A  number  of  other  winter  seedlings  were  on  exhibition,  but  it  was  impossible  to 
judge  fairly  of  their  quality  in  so  immature  a  condition. 

Mr.  McCulloch,  of  Sault  Ste.  Marie  has  on  exhibition  a  number  of  seedlings  of 
Fameuse,  raised  by  him  at  the  Sault,  all  fall  apples,  several  of  which  are  very  promising, 
and  from  their  hardiness  will,  we  hope,  prove  to  be  valuable  additions  to  our  list  of 
very  hardy  apples,  suited  to  the  more  northern  districts  of  Ontario.  We  hope  Mr. 
McCulloch  will  have  several  of  the  best  of  these  propagated,  so  that  opportunity  may 
be  afforded  of  testing  them  in  other  northern  localities.  Since  none  of  these  seedlings 
were  either  named  or  numbered  we  are  unable  to  designate  those  which  we  esteemed  most 
highly. 

Pears. 

Mr.  R.  M.  Wanzer  shows  a  fine  fall  seedling  pear,  above  medium  size,  not  fully 
ripe,  but  which  we  believe  will  prove  to  be  a  variety  worthy  of  more  extended  cultivation. 
In  form  it  resembles  the  Duchess  d'Angouleme  ;  flesh  rather  coarse,  pleasantly  granular, 
sweet,  juicy,  and  of  good  flavour. 

Mr.  P.  C.  Dempsey,  of  Prince  Edward  County,  exhibits  a  small  sized  fall  pear,  a 
cross  between  White  Doyenne  and  Josephine  des  Malines,  yellow  in  colour  with  a  fine- 
grained, melting  flesh  and  high  flavour;  a  pear  which  will  be  highly  esteemed  by  amateurs, 
but  of  little  value  for  market  on  account  of  its  small  size. 

Grapes. 

Mr.  Rickett's  seedlings,  from  their  size,  number  and  handsome  appearance,  attracted 
much  attention,  and  we  shall  first  refer  to  some  of  these. 
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Secretary. — A  black  grape,  bunch  large,  berry  above  medium  size,  sweet,  juicy, 
with  a  melting  pulp  and  high  muscat  flavour.  If  the  foliage  of  this  variety  proves 
good,  and  the  vine  hardy,  it  will  well  deserve  a  place  in  the  front  rank  among  the  best 
varieties. 

Lady  Washington. — A  white  grape,  tinged  with  pink  when  fully  ripe;  bunch  large 
and  heavily  shouldered;  berry  above  medium  size,  sweet,  with  a  melting  pulp  and  pleasant 
flavour. 

Naomi. — A  pale  amber  coloured  grape;  a  good  sized  bunch,  slightly  shouldered;  berry 
medium  sized,  sweet,  juicy  with  a  melting  pulp  and  very  good  slight  muscat  flavour. 

Concord  Seedling. — A  very  large  bunch  and  unusually  large  berry,  black,  round, 
sweet,  juicy,  with  a  melting  pulp  and  good  flavour ;  a  very  promising  grape. 

Clinton  Seedling. — Bunch  a  little  above  medium  ;  berry,  large,  black,  round,  sweet, 
rich,  juicy,  with  a  delicious  flavour.  We  regard  this  and  Secretary  as  the  two  highest 
flavoured  grapes  we  have  seen  in  Mr.  Rickett's  collection. 

The  Prentiss  Grape. — This  new  seedling  white  grape  is  exhibited  by  Mr.  Hubbard, 
of  Fredonia,  N.Y.,  and  is  claimed  to  be  a  seedling  of  Isabella.  The  bunch  is  medium 
sized,  or  rather  under  medium  ;  berry  white,  round,  nearly  medium  in  size,  sweet,  with  a 
melting  flesh  and  pleasant  flavour.  From  the  appearance  of  the  branches  shown,  laden 
with  fruit,  we  judge  this  to  be  a  very  productive  variety. 

Moore's  Early. — A  promising  black  grape,  similar  in  quality,  size  and  flavour  to 
Concord,  but  claimed  to  be  two  weeks  earlier. 

Niagara. — A  handsome  grape  of  a  greenish  yellow  colour.  Bunch  of  medium  size, 
very  compact;  berry  above  medium,  oval,  with  a  sweet,  readily  melting  pulp  and  pleasant 
flavour,much  superior  to  Concord  and  claimed  to  ripen  earlier  than  that  variety.  Odour  of 
Concord  but  much  stronger.  We  believe  this  grape  will  prove  to  be  a  very  popular  market 
variety.  The  foliage  exhibited  with  the  fruit  is  very  good,  much  resembling  Concord  but 
deeper  lobed.  The  fruit  also  possesses  good  keeping  qualities,  and  would  bear  shipping 
well. 

Mr.  Wm.  H.  Mills,  of  Hamilton,  exhibits  several  seedlings,  and  after  examining 
the  fruit  we  visited  the  vines,  so  that  we  might  better  judge  of  their  value. 

Sultana. — A  black  grape.  Bunch  large  and  heavily  shouldered  ;  berry  large,  round, 
sweet  and  juicy,  with  a  tender,  meaty  flesh,  nearly  melting  ;  skin  thick  and  firm  ;  berry 
hangs  very  firmly  to  the  stem.  This  grape  will  probably  prove  a  valuable  one  for  ship- 
ping, market  or  keeping.  The  foliage  resembles  Hartford  Prolific,  is  thick  and  leathery, 
and  was  in  good  condition  at  the  time  of  our  visit,  September  30th.  The  vine  is  a  good 
bearer. 

Tena. — A  first  class  grape  as  to  quality.  Berry  black,  oval,  about  medium  in  size, 
flesh  very  tender  and  melting,  with  a  rich  muscat  flavour.  As  to  the  bunch,  we  could  give 
no  opinion  from  a  fragment  of  the  last  remaining  bunch.  The  foliage  resembles  Delaware, 
and  was  about  in  the  same  condition  as  Delaware  growing  along  side  of  it. 

Lavega. — A  red  grape.  Bunch  and  berry  medium  in  size  ;  berry  red,  juicy  and  sweet, 
with  a  melting  pulp  ;  skin  rather  thick  ;  an  abundant  bearer  ;  foliage  not  very  good  at  the 
date  of  our  visit. 

Mr.  Wm.  Haskins,  of  Hamilton,  exhibited  some  promising  varieties,  and  his  vines 
were  also  inspected  by  us. 

Abysinia. — A  black  grape.  Bunch  large,  berry  above  medium  size,  sweet,  juicy, 
with  a  melting  flesh  and  good  flavour;  said  to  ripen  earlier  than  Hartford.  We  believe  that 
this  grape  from  its  earliness  and  good  quality  combined,  will  prove  a  desirable  acquisition, 
the  foliage  is  tougher  and  thicker  than  Delaware ;  it  is  a  good  grower,  and  the  wood  ripens 
well. 

Albino. — A  yellowish-green  grape.      Bunch  and  berry  above  medium,  sweet,  juicy 
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and  pleasant  flavour.     A  promising  grape,  with  a  foliage  equal  to  Delaware  ;  vine  ripens 
its  wood  well. 

Both  Messrs.  Mills  and   Haskins  have  a  number  of  other  seedlings  of  more  or  less 
promise,  but  those  named  appeared  to  us  to  be  the  most  valuable  among  them. 

Peaches. 

Several  handsome  seedling  peaches  were   shown,  which  your  Committee  intended  to 
examine,  but  amid  the  pressure  of  many  other  duties  they  were  overlooked. 

Wm.  Saunders. 
P.  C.  Dempsey. 
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ELEVENTH  ANNUAL  REPORT 


ENTOMOLOGICAL  SOCIETY 


ONTARIO, 

INCLUDING   REPORTS  ON   SOME    OF  THE    NOXIOUS,  BENEFICIAL 
AND  OTHER  INSECTS  OF  THE  PROVINCE  OF  ONTARIO. 

PREPARED  FOR  THE  HONOURABLE  THE  COMMISSIONER  OF  AGRICULTURE, 
BY  THE  OFFICERS  AND  MEMBERS  OF  THE  SOCIETY. 


1880 


To  the  Honourable  the  Commissioner  of  Agriculture  : 

Sir, — On  this,  the  closing  period  of  another  year  in  the  history  of  our  Society,  I 
have  the  honour  to  present  you  with  our  Annual  Report.  The  year  has  been  marked  by 
an  unusual  freedom  from  any  alarming  invasion  by  insect  pests,  nevertheless  the  total 
loss  caused  by  injurious  insects  to  crops  of  various  sorts  has  been  considerable.  In  this 
Report  is  embodied  illustrated  papers  by  our  members  on  injurious,  beneficial  and  other 
insects,  of  such  a  character  as  will,  we  believe,  prove  instructive  to  the  general  public 
and  increase  the  interest  already  felt  in  the  operations  of  our  Society. 

Our  monthly  journal,  the  Canadian  Entomologist,  continues  to  be  received  with 
favour,  both  in  Europe  and  America.  Its  issue  has  been  regular  ;  and  the  twelfth  volume 
is  now  nearly  completed.  During  the  year  our  library  has  been  materially  increased,  and 
many  new  illustrations  of  insects  obtained  with  which  to  embellish  our  Journal  and  Report, 
and  thus  render  our  work  of  much  greater  benefit  to  the  general  public  than  it  would 
otherwise  be. 

The  accounts,  duly  audited,  are  herewith  submitted,  also  the  list  of  officers  for  the 
coming  year. 

1 


Thanking  you  for  the  kindly  interest  you  have  always  taken  in  the  operations  of 
our  Society,  and  the  substantial  encouragement  given,  which  has  enabled  us  to  carry  on 
our  work  without  embarrassment, 

I  have  the  honour  to  be, 

Your  obedient  servant, 

Wm.  E.  Saunders, 

Secretary  pro  tern. 


ANNUAL   MEETING   OF  THE   ENTOMOLOGICAL  SOCIETY  OF   ONTARIO. 

The  annual  meeting  of  the  above  Society  was  held,  according  to  announcement,  in 
the  city  of  Hamilton,  on  the  evening  of  Tuesday,  the  28th  of  September,  in  the  City 
Hall.  A  number  of  those  especially  interested  in  Entomology  from  various  parts  of  the 
Province  were  present. 

The  Report  of  the  Council  was  read  and  adopted  ;  also  that  of  the  Secretary -Treasurer, 
which  showed  a  satisfactory  state  of  the  finances. 


ANNUAL   STATEMENT   OF   THE   SECRETARY-TREASURER  OF   THE 
ENTOMOLOGICAL  SOCIETY  OF  ONTARIO,  SEPTEMBER,  1880. 

Receipts. 

Balance  from  1879 $152  62 

Members'  fees  and  sale  of  Entomologist     329  94 

Merchandise,  pins,  cork,  etc 57  01 

Advertisements 26   15 

Interest    14  56 

Government  grant 1,000  00 

$1,580  28 
Disbursements. 

Printing  Entomologist .'  $288  00 

Mailing              "              19  50 

Insurance     .  .  . 10  63 

Rent    90  02 

Annual  vote  to  editor  and  secretary 150  00 

Sundries,  freight,  etc 35  27 

Postage    . .  . '. 35  16 

Expenses  of  sending  collection  to  Ottawa    12  85 

Library    136  75 

Paper  for  Entomologist    72  20 

Report  expenses 129  75 

Engraving 141   44 

Expenses  of  council  and  delegation  to  A.  A.  A.  S 61   00 

Merchandise — cork     42  91 

Balance    354  80 


,580  28 


Abraham  Puddicombe,  \    4     ... 
>,  n  r  Auditors. 

Charles  Chapman.         J 


REPORT  OF  THE  COUNCIL. 

The  close  of  a  decade  in  the  history  of  our  Society,  as  an  incorporated  institution, 
prompts  your  Council  to  a  retrospective  glance  over  the  work  accomplished.  Ten  years 
ago  we  were  weak  and  feeble  ;  our  numbers  were  few,  and  a  small  eight-paged  journal, 
published  irregularly,  sufficed  to  chronicle  all  our  doings.  At  that  time  it  was  with  us  a 
constant  struggle  for  existence  as  a  Society,  when  a  few  generous  hearts  contributed 
liberally  of  their  own  private  means  to  sustain  a  work  prompted  by  public  need  and 
designed  for  public  benefit.  Through  the  energy  of  our  members  and  the  kindly  aid  of, 
at  first  the  Provincial  Agricultural  Association  and  subsequently  of  the  Ontario  Gov- 
ernment, we  were  soon  enabled  to  emerge  from  this  struggle  and  to  feel  that  we  were 
established  on  a  firmer  basis,  with  a  great  field  for  labour  open  before  us.  In  this 
department  our  members  have  laboured  heartily,  looking  for  no  reward  beyond  the 
pleasure  which  arises  from  the  consciousness  of  doing  a  good  work. 

We  may  point  with  justifiable  pride  to  the  goodly  pile  of  useful  literature  published 
by  our  Society  during  this  period.  Ten  Annual  Reports  have  been  presented  to  the 
Government,  which  have  been  printed  and  widely  disseminated  as  a  part  of  the  Report 
of  the  Commissioner  of  Agriculture  for  the  Province  of  Ontario.  These  Reports  of  our 
Society  have  been  full  of  matter  of  great  importance  to  the  agriculturist  and  the  fruit- 
grower, since  most  of  the  insect  enemies  to  field  crops  and  fruits  have  been  systematically 
treated  of  in  them,  and  the  remedies  best  fitted  to  control  or  destroy  the  pests  explained. 
The  Reports  have  been  much  sought  after  and  have  no  doubt  accomplished  much  good. 

The  Canadian  Entomologist,  the  monthly  organ  of  our  Society,  has  now  nearly 
completed  its  twelfth  volume,  the  last  ten  of  which  have  averaged  about  250  pages 
octavo,  nearly  all  original  matter.  In  these  are  recorded  the  observations  of  our 
members  on  all  parts  of  the  continent  on  insect  life  in  its  various  forms.  The  life 
histories  of  a  large  number  of  species  have  been  given  in  detail,  and  a  vast  amount  of 
other  material  of  much  value  in  promoting  the  interests  and  advancing  the  science  of 
Entomology  presented.  Our  journal  is  held  in  high  esteem  abroad  as  well  as  at  home, 
and  was  for  some  years  the  only  journal  devoted  exclusively  to  Entomology  on  the 
continent  of  America.  During  the  past  year  the  Entomologist  has  contained  many  very 
valuable  papers ;  among  those  especially  worthy  of  mention  are  the  contributions  of 
Mr.  W.  H.  Edwards  on  the  life  histories  of  the  butterflies  of  North  America.  We  are 
pleased  to  learn  that  he  is  still  pursuing  his  investigations  in  this  department,  and  that 
he  will  continue  to  give  the  readers  of  the  Entomologist  the  details  of  his  discoveries. 

Recognizing  the  important  work  our  Society  is  doing,  and  with  the  object  of  further 
aiding  our  endeavours,  the  Ontario  Government  have  added  during  the  past  year  to  our 
annual  grant  the  sum  of  $250,  which  will  enable  us  to  illustrate  more  freely  the  articles 
to  be  published  in  our  reports  and  in  our  journal,  and  to  carry  on  the  ordinary  operations 
of  our  Society  without  embarrassment. 

Besides  the  publication  of  the  annual  reports  which  are  chiefly  written  for  the  gen- 
eral public  in  a  popular  style,  and  the  Canadian  Entomologist,  which  is  a  scientific  record 
of  work  done  by  the  members  of  the  Society,  but  which  also  usually  contains  a  paper 
written  expressly  for  beginners  in  the  study  of  the  science,  the  Society  has  had  prepared 
and  issued  to  all  its  members  extensive  classified  lists  of  the  names  of  all  insects  in  the 
different  orders  of  which  authentic  records  of  their  capture  within  the  Dominion  could  be 
found.  The  value  of  these  lists  is  very  great.  They  are  of  the  greatest  assistance  in  pro- 
viding the  collector  with  the  proper  one,  from  among  the  many  synonyms  which,  unluckily, 
such  a  large  number  of  our  insects  possess  ;  besides  this  they  give  the  proper  sequence  of 
the  different  genera  of  which  the  orders  are  composed,  and  are  thus  exceedingly  useful 
in  arranging  a  collection.  Moreover,  they  act  as  a  record  by  which  collectors  know  what 
has  been  done  in  the  way  of  collecting  by  their  predecessors,  and  when  a  new  species  is 
found  it  can  at  once  be  recorded  ;  by  this  means  many  have  been  added  to  our  lists. 

The  branches  of  our  Society  at  Montreal  and  London  continue  to  prosper.  In  Mon- 
treal, Messrs.  Bowles,  Lyman  &  Couper,  have  prepared  and  read  some  valuable  papers  on 
their  investigations,  and  in  London  much  good  and  useful  work  has  been  done. 


The  Council  regret  that  the  office  of  Secretary -Treasurer  was  left  vacant  in  the  early- 
part  of  this  year,  owing  to  the  removal  from  London  of  Mr.  J.  H.  Bowman,  but  since 
his  departure,  and  at  the  request  of  the  Council,  the  work  has  been  performed  very  effici- 
ently by  Mr.  W.  E.  Saunders.  We  take  pleasure  in  calling  attention  to  the  satisfactory 
condition  of  our  funds,  as  shown  by  the  statement  of  the  Secretary-Treasurer. 
Submitted  on  behalf  of  the  Council. 

W.  E.  Saunders, 

Sec. -Treasurer  pro  tern. 


MONTREAL  BRANCH  OF  THE  ENTOMOLOGICAL  SOCIETY  OF  ONTARIO. 

SEVENTH    ANNUAL    REPORT    OF    THE    COUNCIL. 

At  the  close  of  the  seventh  year  of  the  Society's  existence,  your  Council  beg  to  present 
their  annual  report.  The  retrospect  of  the  year  in  Entomological  matters,  is  a  pleasant 
one.  Nine  meetings  have  been  held,  the  attendance  at  which  has  been  good,  and  the  in- 
tercourse of  the  members  has  been  both  agreeable  and  iustructive.  Besides  the  eight 
papers,  whose  titles  are  hereafter  given,  many  valuable  observations  on  insect  life  have 
been  recorded  in  our  minutes,  which  will  be  of  great  assistance  to  us  in  the  future. 

Your  Council  would  also  notice  that  during  the  summer  of  last  year,  several  enjoy- 
able collecting  excursions  were  participated  in  by  the  members,  resulting  in  the  discovery 
of  several  species  of  insects  hitherto  unknown  in  this  locality.  On  the  whole,  it  is  with 
great  pleasure  that  your  Council  report  the  Society  to  be  satisfactorily  progressing  in  the 
study  of  our  science. 

The  papers  read  during  the  year  are  as  follows  : 

1.  "A  description  of  the  male  Alypia  MacCullochii,  Kirby." — By  Wm.  Couper. 

2.  "  Notes  on  a  species  of  Cossus  taken  at  Montreal." — By  F.  B.  Caulfield. 

3.  uThe  milk  plant,  its  insect  parasites,  red  and  black  in  colour." — By  Wm.  Couper. 

4.  "How  to  preserve  specimens  of  insects." — By  G.  J.  Bowles. 

5.  "  On  luminous  insects." — By  Geo.  H.  Bowles. 

6.  "  Montreal  Hymenoptera." — By  Wm.  Couper. 

7.  "  Notes  on  rearing  Lepidoptera." — By  H.  H.  Lyman. 

8.  "  Some  of  the  insects  that  frequent  the  orchard  and  garden." — (Rev.  F.  W.  Fyles). 
Selected  by  G.  J.  Bowles. 

The  study  of  the  Hymenoptera  of  Montreal  has  been  taken  up  by  Mr.  Couper,  whose 
capacity  and  experience  render  it  certain  that  the  task  will  be  well  performed,  and  result 
in  a  great  increase  in  our  knowledge  of  that  interesting  order.  Your  Council  would  re- 
commend the  members  to  follow  his  example,  and,  during  the  coming  season,  give  special 
attention  to  other  divisions  which  hitherto  we  have  almost  neglected,  namely,  the  Diptera, 
Orthoptera,  Hemiptera  and  Neuroptera. 

The  following  works  have  been  added  to  the  Society's  library  during  the  year  : — 

"Monograph  of  the  Diptera  of  North  America."     Part  3,  4  plates,  by  H.  Loew. 

"New  species  of  North  America  Coleoptera."     Part  1,  by  J.  L.  Leconte. 

"The  Coleoptera  of  Kansas  and  Eastern  New  Mexico."     2  plates,  J.  L.  Leconte. 

"  Synopsis  of  the  Melolonthidae  of  the  United  States."     J.  L.  Leconte. 

"  Catalogue  of  Coleoptera  adjacent  to  the  Boundary  Line  between  the  United  States 
and  Mexico."     1  plate,  J.  L.  Leconte. 

"  Revision  of  the  Buprestidae  of  the  United  States."     1  plate,  J.  L.  Leconte. 

"  Report  of  the  Entomological  Society  of  Ontario  for  1879." 

"  Report  of  the  Fruit  Growers'  Association  of  Montreal,  1879." 

The  following  were  presented  by  the  Royal  University  of  Christiana  : — 

"  On  the  Mollusca  of  the  Arctic  Regions."     One  large  volume  and  two  pamphlets. 

"A  list  of  Norwegian  Lepidoptera  taken  in  1876." 

The  Secretary  and  Treasurer's  cash  statement  is  submitted  herewith,  and  shows  the 
finances  to  be  in  a  satisfactory  condition. 


In  conclusion,  your  Council  would  express  the  hope  that  the  members  will  not  relax 
their  efforts  during  the  present  season,  and  that  the  result  of  the  summer's  campaign  will 
be  even  more  favourable  than  that  of  last  year. 
The  whole  respectfully  submitted. 

Geo.  J.  Bowles, 

President. 

Geo.  H.  Bowles, 

Secretary. 
Montreal,  17th  May,  1880. 


The  President  then  delivered  his  annual  address,  for  which  he  received  the  thanks  of 
the  members  present. 

ANNUAL  ADDRESS  OF  THE  PRESIDENT  OF  THE  ENTOMOLOGICAL 

SOCIETY  OF  ONTARIO. 

Gentlemen, — The  past  season  has  not  been  very  eventful  in  Ontario  in  matters  re- 
lating to  insect  life.  No  unusual  armies  of  insect  enemies  have  devastated  our  crops,  and 
our  farmers  and  fruit  growers,  in  spite  of  the  few  perennial  foes,  which  are  always  more 
or  less  troublesome,  have  realized  a  bountiful  harvest. 

Early  in  the  season  cut  worms  were  very  numerous  in  the  neighbourhood  of  London, 
more  abundant  than  I  ever  remember  seeing  them  before.  They  destroyed  innumerable 
cabbage  plants  and  other  herbaceous  plants  and  flowers  ;  among  the  latter,  pansies  seemed 
to  possess  great  attraction  for  them.  I  saw  many  fine  plants  of  this  flower,  of  the  pre- 
vious year's  growth,  eaten  close  to  the  ground,  both  leaves  and  stalks,  and  from  about  the 
roots  of  a  single  plant  found  in  several  instances  from  thirty  to  fifty  of  the  nearly  full- 
grown  larvae.  Fortunately  their  period  of  activity  does  not  last  long,  and  before  the  end 
of  June  most  of  them  were  quietly  sleeping  in  the  chrysalis  state. 

The  question  of  insectivorous  birds,  and  their  influence  on  the  insect  world  about  us, 
is  attracting  much  attention,  and  the  more  the  subject  is  discussed  the  more  evident  it  be- 
comes that  very  little  indeed  is  known  in  reference  to  it  ;  that  our  ideas  as  to  what  should 
guide  us  are  largely  inherited,  or  otherwise  based  on  sentiment,  rather  than  resting  upon 
well  ascertained  facts.  I  am  well  aware  that  to  plead  in  favour  of  the  birds  is  a  popular 
course  to  follow ;  but  the  true  student  of  nature  is  ever  seeking  after  truth,  and  whether 
the  facts  he  discovers  are  in  accord  with  long  cherished  opinions  and  popular  fancies,  or 
are  directly  opposed  to  them,  are  questions  of  little  moment.  The  facts,  whatever  they 
may  be,  are  what  we  want. 

Insectivorous  birds  may  be  conveniently  divided  into  three  classes  :  First,  those  which 
take  their  food  entirely  on  the  wing ;  second,  those  which  feed  partly  on  the  wing  and 
partly  from  trees  and  shrubs,  and  on  the  ground  ;  and  third,  those  which  take  no  food  on 
the  wing,  but  feed  entirely  either  on  the  ground  or  from  trees  or  shrubs.  In  the  first  class, 
besides  some  rare  birds  which  we  do  not  need  to  mention  here,  the  following  are  found  com- 
mon in  most  parts  of  our  Province  :  the  swallows,  Hirundinidce ;  kingbird,  Tyrannus 
Caroline) i sis  ;  pewee,  Sayornis  fuscus,  and  nighthawk,  Chord eiles  popetue.  The  food  of 
these  birds  consists  chiefly  of  flies,  a  large  proportion  of  which  cannot  be  said  to  be  either 
noxious  or  beneficial ;  many  of  them  in  the  earlier  stages  of  their  existence  live  in  the 
water,  where  they  devour  decaying  vegetation,  or  feast  on  the  lower  and  simpler  forms  of 
animal  and  vegetable  life.  The  larvae  of  many  others  are  scavengers,  devouring  decaying 
or  putrescent  animal  and  vegetable  matter,  and  hence  well  deserve  to  be  classed  with 
beneficial  insects.  In  the  same  class  of  friendly  species  will  rank  a  considerable  number 
of  others  which  are  parasitic  on  the  bodies  of  caterpillars,  also  the  rapacious  species  which 
sustain  themselves  by  devouring  the  weaker  and  less  vigorous  of  their  race.  A  few  rare 
exceptions,  of  which  the  wheat  midge  and  Hessian  fly  may  be  noted  as  examples,  are  very 
injurious  to  field  crops,  while  the  mosquito  and  black  fly  are  universally  branded  as 
enemies  to  the  human  race.     These  birds  also   devour  a  few  butterflies  and  moths,  but 


these,  with  few  exceptions,  are  harmless.  The  question,  then,  to  what  extent  these  purely 
insectivorous  birds  are  beneficial  to  the  farmer  or  fruit-grower,  reasonably  admits  of  much 
difference  of  opinion,  for  while  they  do  devour  a  few  of  our  tormentors,  they  probably 
destroy  a  much  larger  number  of  beneficial  insects,  the  main  bulk  of  their  food,  however, 
consisting  of  harmless  species.  Doubtless  they  serve  a  purpose  in  maintaining  a  proper 
balance  among  the  insect  hosts,  and  between  animal  and  vegetable  life,  but  that  their  ser- 
vice in  these  departments  is  so  all-important  as  some  would  urge  admits  of  grave  doubt. 

The  birds  of  the  second  division,  namely,  those  which  take  their  food  partly  on  the 
wing  and  partly  from  trees  and  shrubs,  or  on  the  ground,  are  not  entirely  insectivorous. 
The  remarks  just  made  in  reference  to  the  first  class  will  apply  also  to  this,  as  far  as  their 
food  is  taken  on  the  wing,  but  on  trees  or  shrubs,  or  on  the  ground,  they  consume  insects 
of  entirely  different  classes,  chiefly  beetles  and  the  caterpillars  of  moths  and  butterflies. 
The  beetles  admit  of  a  similar  division  to  that  of  the  flies  already  noticed  ;  the  larger 
number  are  harmless,  a  large  proportion  of  the  remainder  are  beneficial,  and  a  few  are  in- 
jurious. Most  of  the  caterpillars  of  moths  and  butterflies  are  harmless,  feeding  in  limited 
numbers  on  a  great  diversity  of  shrubs  and  trees  of  little  or  no  economic  importance.  A 
few  may  be  said  to  be  beneficial,  in  consequence  of  their  feeding  on  troublesome  weeds,  such 
as  thistles,  etc.,  while  a  few  others  are  decidedly  injurious.  Among  the  common  birds  in 
this  second  class  I  would  mention  the  yellow  warbler  or  spider  bird,  Dendroeca  cestiva;  the 
red  start,  Setojjhaga  ruticilla;  the  red-eyed,  and  yellow-throated  vireos,  Vireo  olivaceus  and 
V.  Jiavifrons;  the  various  species  of  woodpecker,  Picidce  and  the  blue  bird,  Siala  sialis. 

The  birds  comprised  in  the  third  class  are  only  partially  insectivorous.  Among  the 
common  species  are  the  cat-bird,  Galeoscoptes  Carolinensis  ;  robin,  Turdus  migratorius, 
and  brown  thrush,  Harporhynchus  rufus ;  the  sparrows,  Fringillidce ;  the  cuckoos,  Coc- 
cidce  ;  the  nuthatch,  Sitta  Carolinensis  ;  chickadee,  Parus  atricapillus  ;  kinglets,  Sylviidce; 
meadow-lark,  Sturnella  magna  ;  Baltimore  oriole,  Icterus  Baltimore,  and  the  wren,  Trog- 
lodytes cedon.  Besides  these  there  are  the  blackbirds,  Icteridos,  which  in  the  spring  devour 
more  or  less  insect  food,  but  feed  chiefly  on  grain  and  seeds  during  the  remainder  of  the 
year.  Nearly  all  birds,  excepting  the  rapacious  species,  feed  their  young  on  such  soft 
food  as  worms,  caterpillars,  soft-bodied  insects  and  fruit,  and,  from  the  time  that  young 
birds  are  hatched  until  they  acquire  the  power  of  flight,  a  very  large  quantity  of  insect 
food  is  undoubtedly  consumed  ;  but  the  question  of  the  greatest  practical  importance  to 
the  agriculturist  is  how  far  are  the  birds  a  help  in  keeping  in  check  injurious  insects. 
With  the  object  of  obtaining  light  on  this  point,  I  have,  with  the  help  of  my  son,  W.  E. 
Saunders — who  has  for  some  years  paid  special  attention  to  this  matter — examined  the 
contents  of  the  stomachs  of  a  large  number  of  birds,  and  I  must  frankly  confess  that  the 
larger  the  experience  gained  in  this  direction  the  more  I  have  been  convinced  that  but 
comparatively  little  help  is  got  from  birds  in  keeping  in  subjection  injurious  insects. 

When  the  cut  worms  were  so  common  with  us  this  spring  that  any  bird  with  a  very 
little  effort  might  have  had  its  fill  of  them,  the  contents  of  a  number  of  stomachs  were  ex- 
amined, especially  those  of  the  robin,  but  not  a  single  specimen  of  this  larva  was  found  in 
any  of  them.  It  has  been  urged  that  some  birds  devour  the  larvae  of  the  plum  curculio 
by  picking  them  out  of  the  fallen  fruit,  but  I  have  failed  to  find  any  confirmation  of  this 
statement,  indeed  never  found  a  curculio  larva  in  the  stomach  of  any  bird  excepting  once 
in  that  of  a  robin,  who  had  evidently  swallowed  it  by  accident  when  bolting  a  whole 
cherry.  As  for  the  robin  having  any  claims  upon  the  sympathies  of  man  for  the  good  he 
does,  I  fear  that  but  a  very  slight  case  can  be  made  out  in  his  favour.  Of  fruit  he  is  a  thief 
of  the  worst  kind,  stealing  early  and  late,  from  the  time  of  strawberries  until  the  last 
grapes  are  gathered ;  not  content  to  eat  entirely  the  fruit  he  attacks,  but  biting  a  piece 
out  here  and  there  from  the  finest  specimens,  and  thus  destroying  a  far  greater  quantity 
than  would  suffice  to  fill  him  to  his  utmost  capacity.  At  the  time  of  writing,  flocks  of 
the  most  pertinacious  specimens  are  destroying  the  best  of  my  grapes,  while  alongside  is 
a  patch  of  cabbages  almost  eaten  up  with  the  larvse  of  the  cabbage  butterfly — nice,  fat, 
smooth  grubs,  easily  swallowed,  but  no  such  thing  will  Mr.  Robin  look  at  as  long  as  good 
fruit  can  be  had.  His  tastes  are  so  expensive  that  to  gratify  them  is  to  deprive  the  fruit 
grower  of  a  large  portion  of  his  profits,  hence  the  sooner  the  robin  ceases  to  be  protected 
by  legislation  the  better  it  will  be  for  all  lovers  of  fruit. 


The  insect  world  is  composed  of  myriads  of  specimens  which  from  their  varied  struc- 
ture and  habits  admit  of  being  classified  into  families,  each  distinct  and  usually  easily  re- 
cognizable to  the  practiced  eye  of  the  Entomologist.  A  large  portion  of  this  innumerable 
host  is  appointed  to  prey  upon  and  devour  the  other  portions,  and  thus  it  appears  to  me, 
that  apart  from  any  consideration  of  insectivorous  birds,  the  insect  world  would  and 
does,  to  a  large  extent,  take  care  of  itself,  and  when  an  injurious  species  increases  beyond 
its  normal  limits,  its  natural  insect  enemies,  having  an  unusual  amount  of  material  to  work 
on,  soon  become  sufficiently  numerous  to  reduce  the  number  of  the  injurious  insect  to  its 
normal  proportions  again.  As  an  illustration,  take  the  now  common  cabbage  butterfly, 
Pieris  rapce.  This  insect  was  in  some  way  brought  from  Europe  to  Quebec  a  few  years 
ago.  From  Quebec  it  has  since  spread  over  an  immense  area  extending  now  from  Ala- 
bama to  the  waters  of  Lake  Superior,  eastward  to  the  Atlantic,  and  westward  many 
hundreds  of  miles,  and  over  all  this  district  it  has  done  immense  damage  to  the  cabbage 
crop.  Throughout  this  area  insectivorous  birds  of  all  sorts  prevail ;  the  butterfly  is  con- 
spicuous, not  very  strong  in  flight,  and  during  the  day  almost  constantly  on  the  wing  ;  the 
larva  feeds  in  exposed  situations,  is  of  that  smooth  character  which  birds  are  said 
to  prefer,  and  although  similar  in  colour  to  its  food  plant,  is  not  difficult  to  detect. 
Here,  then,  is  an  instance  where  a  comparatively  feeble  insect,  particularly  vul- 
nerable to  attack,  has  rapidly  spread  over  a  large  portion  of  this  continent,  with  little  or 
no  opposition  from  insectivorous  birds.  Indeed  1  have  never  yet  found  or  knowrt  to  be 
found  a  single  example  either  of  the  butterfly  or  its  larva  in  the  stomach  of  any 
bird.  In  its  native  home  in  Europe  it  is  seldom  so  very  destructive  as  here,  for 
the  reason  that  a  small  four-winged  fly,  Pteromalus  puparum,  an  insignificant  look- 
ing little  creature,  is  a  parasite  on  the  larva  of  this  butterfly,  and  hunts  its  vic- 
tims with  the  greatest  assiduity ;  alighting  on  their  backs  and  thrusting  its  slender 
ovipositor  through  the  skin  of  the  larva,  it  deposits  a  number  of  eggs  there,  which  hatch 
into  tiny  grubs,  and  those  feed  upon  and  eventually  destroy  the  caterpillar.  By  the  con- 
stant efforts  of  this  little  parasite  the  cabbage  butterfly  is  prevented  in  Europe  from  be- 
coming a  very  serious  pest.  Fortunately  this  little  friend  has  also  been  introduced  here 
from  Europe,  although  in  what  manner  is  not  known,  and  is  rapidly  spreading,  following 
in  the  wake  of  its  prey,  and  where  the  parasite  has  fairly  established  itself,  this  butterfly, 
with  its  numerous  progeny  of  green  caterpillars,  soon  dwindles  in  numbers  so  materially 
as  shortly  to  cease  to  be  so  grievous  an  evil.  The  butterfly  spreads  faster  than  its  enemy 
and  is  usually  several  years  in  advance  of  it,  but  we  may  confidently  anticipate  that 
sooner  or  later  this  small  fly  will  do  for  us  what  it  has  done  for  Europe — keep  this 
troublesome  insect  within  due  limits.     Many  other  similar  examples  might  be  given. 

Further,  the  help  of  friendly  parasitic  insects  is  so  much  more  efficient  because  it  is 
in  most  instances  discriminating.  As  far  as  is  known,  the  little  parasite  referred  to 
attacks  only  the  larva  of  the  cabbage  butterfly,  and  in  like  manner  many  other  parasitic 
species  are  restricted  in  their  operations  to  a  single  species,  while  in  other  instances  they 
are  confined  to  a  genus  or  a  group  of  similar  species.  This  is  not  so  with  insectivorous 
birds ;  they  in  most  instances  devour  alike  the  useful  and  the  injurious  species,  and  the 
question  may  well  be  raised  in  many  instances  whether  the  good  they  do  is  not  more  than 
counterbalanced  by  the  number  of  useful  insects  they  devour.  Recent  observations  on 
the  family  of  thrushes,  by  Mr.  S.  A.  Forbes,  of  Illinois,  seem  to  show  that  their  insect 
food  consists  largely  of  beetles  belonging  to  the  Carabidce,  a  family  every  member  of  which 
is  useful,  since  they,  as  far  as  is  known,  feed  both  in  the  larval  and  beetle  states  exclusively 
on  other  insects. 

The  field  here  open  is  a  wide  and  inviting  one,  on  which  I  trust  some  of  you  will 
enter.  I  have  but  touched  upon  it ;  as  the  results  of  more  extended  observations  are 
recorded  the  opinions  here  expressed  may  need  modifying.  I  desire  to  do  justice  to  the 
birds. 

During  the  month  of  August  last,  it  was  my  privilege  to  visit  the  Great  Manitoulin 
Island,  also  Sault  Ste.  Marie  and  the  district  adjoining.  Although  prevented  by  an  acci- 
dent from  indulging  in  free  locomotion,  still  I  saw  much  that  interested  me.  On  Mani- 
toulin Island  I  found  many  of  the  species  of  butterflies  common  in  the  more  southern 
portions  of  Ontario  ;  a  few  moths  were  also  captured.      On  the  shore  of   Elizabeth  Bay, 


near  the  western  extremity  of  the  island,  a  full-grown  larva  of  Attacus  luna  was  picked 
up,  and  on  inquiry  I  learned  that  earlier  in  the  season  that  beautiful  moth  was  quite 
common  in  that  neighbourhood. 

In  the  department  of  Economic  Entomology  some  items  of  interest  were  gleaned. 
The  pea  crop  throughout  this  district  is  an  important  one,  and  I  made  a  diligent  search  in 
many  fields  for  indications  of  the  presence  of  the  pea  bug,  Bruchus  pisi,  but  could  find  no 
traces  of  it.  Satisfactory  evidence  was  furnished  me,  in  at  least  two  instances,  of  the 
sowing  of  seed  brought  into  the  island  which  was  badly  infested  by  this  weevil,  yet  I  was 
assured  that  neither  during  the  season  following  nor  in  subsequent  seasons  did  the  crop  suffer 
from  this  pest.  The  pea  crops  growing  in  these  particular  localities  were  also  examined 
by  me.  Hence  it  would  appear  that  the  climatic  or  other  conditions  prevailing  in  this 
district  are  so  unfavourable  to  this  destructive  pest  that  it  is  unable  to  survive.  Should 
this  exemption  prove  permanent,  the  cultivation  of  the  pea  there  will  doubtless  be  rapidly 
extended,  as  there  will  be  a  large  demand  at  good  prices  for  seed  peas  from  this  section, 
since  so  many  portions  of  the  Province  are  now  so  overrun  with  the  pea  bug  that  it  is 
difficult  to  get  seed  fit  for  sowing ;  and,  for  the  same  reason,  such  seed  peas  will  be  readily 
purchased  for  planting  in  the  Western  States. 

For  many  years  the  district  extending  from  Goderich  to  Collingwood  has,  in  conse- 
quence of  its  exemption  from  curculio,  been  extremely  favourable  for  plum  culture,  and  here 
immense  quantities  have  been  grown  and  shipped  to  other  parts  of  Canada  and  the  United 
States,  Goderich  being  for  many  years  an  important  centre  for  the  production  and  shipment 
of  this  fine  fruit ;  but  within  a  brief  period  this  foe  has  invaded  Goderich  in  such  force 
that  to  grow  plums  successfully  there,  warfare  must  now  be  maintained  against  this  pest 
similar  to  that  practised  in  the  more  southern  sections  of  the  Province.  This  enemy  has 
now  advanced  as  far  as  Southampton,  and  before  many  years  we  may  reasonably  expect 
that  the  favoured  district  at  present  exempt,  from  Owen  Sound  to  Collingwood,  will  be 
similarly  invaded.  Thinking  that  the  Manitoulin  Island,  from  its  insulated  position, 
might  possibly  offer  in  the  future  a  fine  field  for  this  department  of  fruit  industry,  I 
examined  carefully,  whenever  opportunity  offered,  for  evidence  of  the  presence  of  this  insect. 
In  the  neighbourhood  of  Manitowaning  I  found  two  trees  of  Lombard,  a  blue  plum,  the 
name  of  which  I  could  not  ascertain,  and  two  wild  plums,  all  fruiting,  but  could  find  no 
traces  of  the  work  of  the  curculio  ;  but  on  a  farm  in  about  the  centre  of  the  island,  three 
miles  from  Gore  Bay,  I  found  on  a  wild  plum  tree  which  was  fruiting  in  the  farmer's  garden  a 
number  of  stung  plums,  and  on  opening  one  of  them  found  the  larva  of  the  plum  curculio 
nearly  full  grown.  Since  wild  plums  are  found  in  many  parts  of  the  island,  it  is  probable  that 
the  curculio  will  be  found  in  other  districts  there.  I  saw  several  wild  plum  trees  at  the 
Sault  Ste.  Marie,  but  had  no  opportunity  of  examining  the  fruit  satisfactorily;  from  what 
I  saw  I  was  led  to  believe  that  there  was  no  curculio  in  that  region.  The  cultivation  of 
fruit  both  on  the  Manitoulin  Island  and  at  the  Sault  is  so  entirely  in  its  infancy  that  it  is 
difficult  to  form  any  decided  opinion  as  to  the  probable  future  of  this  department  of  industry 
in  those  districts. 

In  many  sections,  forest  fires  have  destroyed  a  considerable  proportion  of  the  original 
woods,  leaving  many  of  the  larger  trees  standing  scorched  and  dead.  From  these  much 
marketable  lumber  could  be  got,  were  it  not  for  the  destructive  work  of  the  wood-boring 
beetles  ;  these  troublesome  creatures  have  bored  through  the  trees  in  every  direction,  and 
thus  made  the  timber  obtainable  from  them  worthless  for  market,  and  useful  only  in  the 
construction  of  barns,  sheds,  etc.,  on  the  property  of  the  owners.  Both  of  the  large  species 
of  long-horned  beetles,  Monohammus  confusor  and  scutellatus,  appear  to  be  abundant,  the 
latter  I  think  most  common ;  some  of  the  small  wood-boring  beetles  belonging  to  the  family 
Scolytidce  are  also  very  numerous. 

The  cabbage  butterfly,  Pieris  rapce,  has  within  the  last  two  or  three  years  spread  over 
the  whole  of  the  area  I  visited,  and  is  playing  sad  havoc  with  the  cabbage  crop.  In 
Manitoulin  Island  I  found  a  specimen  or  two  of  the  Colorado  potato  beetle,  and  made 
further  search  among  growing  potatoes,  but  could  find  no  more.  I  was  informed  that  this 
beetle  had  been  seen  occasionally  for  several  years  past,  but  that  it  had  not  made  any 
headway  in  any  part  of  the  island.  Another  insect  was  found  attacking  the  potato  vines, 
although  not  injuring  them  very  much.     I  refer  to  a  species  of  blistering  beetle,  JSpicauta 


pennsylvanica ,  called  here  the  black  bug.  In  some  potato  patches  it  was  quite  abundant, 
and  the  leaves  were  partially  devoured,  but  nowhere  did  I  see  them  in  sufficient  numbers 
to  materially  injure  the  crop.  Since  the  larva  of  this  insect  does  not  feed  on  the  plant, 
and  the  insect  consumes  the  potato  vine  only  while  in  the  perfect  or  beetle  state,  no 
serious  injury  is  likely  to  result  from  its  presence.  Its  larval  habits  are  such  that  if 
abundant  one  year  it  is  almost  sure  to  be  correspondingly  scarce  the  following  season. 

In  the  garden  of  Mr.  J.  C.  Phipps,  the  Indian  Agent  of  the  Government  at  Manito- 
'  waning,  I  was  surprised  to  find  that  the  oyster-shell  bark  louse,  which  injures  apple  trees, 
was  not  only  abundant  on  the  apple  trees,  but  the  stems  of  both  black  and  red  currant 
bushes  were  also  thickly  clad  with  them  to  such  an  extent  as  to  have  killed  a  number  of 
them.  I  had  never  before  seen  this  destructive  insect  attack  the  currant,  but  it  has  been 
occasionally  observed  on  currant  bushes  in  the  United  States. 

For  several  years  past  I  have  had  occasion  to  refer  to  the  depredations  of  the  forest 
tent  caterpillar,  Clisiocampa  sylvatica,  which  has  devastated  our  gardens,  orchards  and 
forests  ;  it  has  now  happily  almost  disappeared,  a  result  brought  about,  I  have  no  doubt, 
mainly  through  the  agency  of  parasitic  flies,  several  species  of  which  have  been  preying  on 
them  extensively.  In  some  sections  of  the  Province  the  rose-bug,  Macrodactylus  subspino- 
sus,  has  been  abundant  and  injurious.  In  East  Flaniboro'  I  am  informed  that  they  were 
very  destructive  to  the  sweet  cherries,  devouring  the  fruit,  and  that  they  also  injured  the 
grape  crop  by  eating  the  bunches  shortly  after  blossoming.  Some  grape  growers  have  also 
suffered  considerably  from  the  attacks  of  the  grape  vine  flea-beetle,  which  devours  the 
buds  just  as  they  are  swelling  in  the  spring. 

At  the  late  meeting  of  the  Entomological  Club  of  the  American  Association  for  the 
Advancement  of  Science,  in  Boston,  our  Society  was  represented  by  Mr.  H.  H.  Lyman, 
of  Montreal,  and  the  Rev.  C.  J.  S.  Bethune,  whose  able  report  of  the  important  proceedings 
of  the  Club  will  be  read  with  interest.  It  is  gratifying  to  learn  that  the  good  work  done 
by  the  Club  has  given  it  such  a  standing  that  the  Association  has  seen  fit  to  establish  it 
as  a  permanent  Sub-section,  and  the  more  important  papers  read  will  in  future  be  published 
in  the  yearly  volume  of  proceedings. 

During  the  year  the  New  York  State  Legislature  has  appointed  J.  A.  Lintner,  of 
Albany,  N.Y.,  as  State  Entomologist.  New  York  was  the  first  State  in  the  Union  to  look 
after  the  interests  of  agriculture  in  this  direction  and  appoint  an  officer  for  the  special 
purpose  of  reporting  on  noxious  insects.  The  many  reports  of  the  late  Dr.  Fitch,  exten- 
ding over  a  lengthened  period,  are  well  known  and  much  valued  ;  his  successor,  Mr. 
Lintner,  is  a  man  peculiarly  fitted  for  the  position — a  most  patient  and  accurate  observer, 
a  skilled  Entomologist;  with  an  experience  in  this  department  of  some  thirty  years,  he 
brings  to  the  task  all  the  necessary  qualifications.  Seldom  has  there  been  an  appointment 
so  judiciously  made,  and  I  feel  sure  that  great  good  will  result  from  it. 

Since  I  last  addressed  you  a  special  Commission  has  been  appointed  by  the  Ontario 
Government  to  inquire  into  the  agricultural  resources  of  the  country,  and  the  progress  and 
condition  of  agriculture  therein,  and  recognizing  the  important  and  intimate  connection  of 
Entomology  with  agriculture,  the  Government  has  seen  fit  to  appoint  your  presiding  officer 
as  one  of  the  Commissioners.  In  performing  the  duties  devolving  upon  me  in  this  position 
I  shall  endeavour  to  give  to  Entomological  matters,  bearing  on  agriculture,  that  prominence 
which  their  importance  demands. 

Wm.  Saunders. 


The  election  of  officers  was  then  proceeded  with,  which  resulted  as  follows  : 

President. — Wm.  Saunders,  London. 

Vice-President. — Rev.  C.  J.  S.  Bethune,  M.A.,  Port  Hope. 

Secretary-Treasurer. — E.  B.  Reed,  London. 

Librarian. — W.  E.  Saunders,  London. 

Council. — J.  A.  Moffat,  Hamilton;  James  Fletcher,  Ottawa;  R.  Y.  Rogers,  Kingston; 
G.  J.  Bowles,  Montreal;  J.  M.  Denton,  London;  W.  H.  Harrington,  Ottawa;  and  Wm. 
Couper,  Montreal. 
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Editor. — Wm,  Saunders. 

Editing  Committee. — Rev.  C.  J.  S.  Bethune,  E.  B.  Reed,  J.  M.  Denton. 

Auditors. — Chas.  Chapman,  A  Puddicombe. 

After  the  routine  business  was  concluded,  Mr.  Bethune  offered  some  remarks  on  the 
moth  of  the  cotton  worm,  Aletia  argillacea.  Twelve  years  ago  he  found  it  extremely 
abundant,  late  in  the  season,  on  ripe  plums.  He  had  not  taken  the  insect  again  until  this 
autumn,  when  they  were  found  to  be  quite  common  in  his  garden.  The  opinion  which 
had  been  advanced  by  Prof.  Riley,  of  Washington,  that  the  examples  of  the  moth  taken 
in  these  northern  sections  had  flown  northward  from  their  breeding  places  in  the  south,  he 
did  not  concur  in,  but  believed  that  the  insect  must  feed  on  some  malvaceous  plant  in  our 
midst,  since  the  specimens  he  had  captured  were  very  perfect,  and  looked  as  if  they  had 
just  escaped  from  the  chrysalis.  He  referred  to  the  fact  of  this  insect  having  been  found 
common  in  many  of  the  Northern  States,  as  well  as  in  Canada. 

Mr.  Reed  stated  that  he  had  taken  this  insect  also  in  London. 

Mr.  Moffatt  exhibited  a  number  of  interesting  insects  which  had  been  captured  by 
him  at  Long  Point  and  at  Ridgeway,  among  others  Papilio  cresphontes,  P.  marcellus,  P. 
philenor,  Darapsa  versicolor  and  Junonia  ccenia. 

Mr.  Denton  reported  the  capture  of  J.  cosnia  and  Libythea  Bachmani  at  Port  Stanley; 
also  of  Thyreus  Abbotii  at  London. 

Mr.  Moffatt  stated  that  this  beautiful  sphinx,  T.  Abbotii,  had  been  comparatively 
common  in  Hamilton,  and  that  a  number  of  the  larvae  had  been  reared. 

Mr.  Fletcher  reported  having  captured  two  specimens  of  Erebus  odora  at  Ottawa,  one 
of  them  so  perfect  that  he  thought  it  was  impossible  that  it  could  have  flown  for  any 
distance,  and  thinks  it  must  have  bred  in  the  neighbourhood. 

Mr.  Saunders  referred  to  several  other  instances  of  the  capture  of  this  rare  moth  in 
Canada  during  the  past  few  years. 

Mr.  Fletcher  referred  to  the  fact  that  during  the  last  year  there  were  published  a 
number  of  papers  on  popular  Entomology,  and  he  hoped  to  see  them  continued,  as  he 
believed  they  were  doing  good  service  in  making  our  valuable  monthly  journal  more  popu- 
lar. Several  of  the  members  present  promised  to  prepare  papers  of  this  character  during 
the  coming  year. 

Mr.  Young,  of  Hamilton,  asked  for  information  on  the  best  manner  of  preserving 
caterpillars,  and  inquired  if  any  of  the  members  had  any  experience  in  blowing  them. 

Mr.  Reed  stated  that  he  had  tried  and  failed.  Mr.  Fletcher  had  the  same  experience 
to  relate,  and  had  found  that  the  only  satisfactory  method  was  to  draw  and  colour  them 
from  nature. 

Mr.  Fletcher  thought  that  most  of  our  collections  were  deficient  in  specimens  illus- 
trating nature ;  that  while  we  had  spread  specimens,  we  should  also  have  them  as  at  rest, 
and  where  possible,  the  larvae,  chrysalids  and  eggs. 

Mr.  Reed  asked  a  question  in  reference  to  Anisota  rubicunda,  which  he  had  found 
common  on  maple  about  London,  but  very  hard  to  rear;  he  wished  to  know  the  experience 
of  other  collectors.  Several  of  the  members  present  stated  that  they  also  had  found  it 
difficult  to  rear  them. 

Mr.  Young  had  reared  a  brood  of  them  from  butternut  and  beech,  and  found  them  to 
prefer  beech  to  any  other  food.     Mr.  Bethune  had  also  found  them  on  beech  trees. 

Mr.  Fletcher  had  found  a  small  fly  attacking  beans  this  year;  the  larva  had  eaten  the 
stem  of  the  bean  and  bored  into  the  root,  and  finally  produced  a  small  fly  somewhat 
resembling  a  house  fly. 

Mr.  Saunders  had  found  several  years  ago  a  very  similar  fly,  probably  the  same  species, 
attacking  the  stems  and  roots  of  young  cabbage  plants.  On  comparing  the  fly  with  the 
description  given  in  Curtis'  Farm  Insects  of  the  root-eating  fly,  Anthomyia  radicum,  often 
so  troublesome  in  Europe,  he  thought  it  probable  that  it  was  the  same  species.  Mr.  Saun 
ders  also  reported  the  capture  of  P.  cresphontes  very  early  in  spring,  finding  the  larva  nearly 
full  grown  in  June,  which  became  a  chrysalis,  and  from  which  the  perfect  insect  escaped 
in  abo  uta  fortnight.  He  had  also  taken  the  full  grown  larva  late  in  the  fall,  which  had 
passed  the  winter  in  the  chrysalis  state,  from  which  facts  he  drew  the  inference  that  this 
species  is  double-brooded  in  Canada. 
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Mr.  Fletcher  reported  having  found  the  larva  of  Ceratomia  quadricomis  about  Ottawa, 
and  finds  it  a  difficult  insect  to  rear. 

Mr.  Young  had  fed  a  brood  of  the  larva  of  Telea  polyphemus  on  black  birch,  on  which 
they  seemed  to  thrive  remarkably  well. 

Mr.  Kyle,  of  Dundas,  stated  that  he  had  found  polyphemus  feeding  on  witch  hazel 
(Hamamelis  virginica),  and  promethea  feeding  on  ash  and  lilac. 

Mr.  Moffatt  had  found  promethea  also  on  wild  cherry,  as  well  as  on  ash,  sassafras 
and  lilac. 


ANNUAL  MEETING  OF  THE  LONDON  BRANCH. 

The  Annual  Meeting  of  the  London  Branch  of  the  Entomological  Society  of  Ontario 
was  held  on  Tuesday,  the  20th  day  of  January,  at  eight  o'clock  in  the  evening,  at  the 
rooms  of  the  Society ;  the  President,  Mr.  J.  M.  Denton,  in  the  chair. 

Mr.  Saunders  reported  on  behalf  of  the  Committee  on  Rooms,  that  new  rooms  could 
be  secured  very  advantageously,  situated  in  the  Victoria  Hall  Buildings,  and  recommended 
that  steps  be  at  once  taken  to  secure  them.  On  motion,  the  report  of  the  Committee  was 
received  and  adopted. 

The  Annual  Report  of  the  Secretary-Treasurer  was  read,  showing  a  small  balance  to 
the  credit  of  the  branch. 

The  election  of  officers  followed,  when  the  following  gentlemen  were  elected : — 

President. — J.  M.  Denton. 

Vice-President.— A.  Puddicombe. 

Secretary-Treasurer. — W.  E.  Saunders. 

Curator. — C.  Chapman. 

Council. — Messrs.  H.  B.  Bock,  E.  B.  Reed  and  W.  Saunders. 

Auditors. — J.  H.  Bowman  and  H.  B.  Bock. 

Mr.  Saunders  reported  the  donation  of  two  boxes  of  Micro-lepidoptera  for  the  collection 
of  the  Society,  by  V.  T.  Chambers,  Esq.,  of  Covington,  Kentucky  ;  also  two  magnificent 
specimens  of  Samia  gloveri,  by  A.  H.  Mundt,  Esq.,  of  Fairbury,  Illinois. 

The  following  additions  to  the  library  were  also  reported  :  from  the  Department  of 
the  Interior,  Washington,  "Hayden's  Report  on  the  Survey  of  Idaho  and  Wyoming," 
and  "Prof.  Riley's  Report  on  the  Silkworm." 

W.  E.  Saunders, 

Secretary-Treasurer. 


ANNUAL  MEETING  OF  THE  MONTREAL  BRANCH. 

The  Seventh  Annual  General  Meeting  of  the  Montreal  Branch  of  the  Entomological 
Society  of  Ontario  was  held  on  Monday,  the  17th  May,  1880,  at  the  residence  of  the 
Vice-President,  Mr.  H,  H.  Lyman. 

An  interesting  paper  was  read  by  Mr.  Couper  on  the  milk-weed  (Asclepias  tuber osa) 
and  some  of  its  insect  frequenters.  The  paper  drew  attention  to  the  curious  fact  that  the 
colours  of  the  different  insects  feeding  upon  this  plant  w  ere,  almost  without  exception,  red 
and  black. 

The  Secretary-Treasurer  read  his  Annual  Report,  which  showed  the  finances  to  be  in 
a  most  satisfactory  condition. 

The  election  of  officers  then  took  place,  resulting  as  follows : — 

President. — G.  J.  Bowles. 

Vice-President. — G.  B.  Pearson. 

Secretary-Treasurer. — Geo.  H.  Bowles. 

Curator.— F.  B.  Caulfield. 

Council. — Messrs.  H.  H.  Lyman,  Wm.  Couper  and  Robert  Jack. 

A  short  time  was  pleasantly  spent  in  examining  several  cases  of  rare  Lepidoptera 
belonging  to  Mr.  Lyman,  after  which  the  meeting  adjourned. 

Geo.  H.  Bowles, 

Secretary -Treasurer. 
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ANNUAL  MEETING  OF  THE  ENTOMOLOGICAL  CLUB  OF  THE  AMERICAN 
ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 

The  annual  gathering  of  the  Entomologists  of  North  America,  in  connection  with 
the  meeting  of  the  A.  A.  A.  S.,  took  place  this  year  at  Boston,  Mass.,  and  was  the  most 
important  that  has  ever  been  held,  both  as  regards  the  largeness  of  the  attendance,  the 
number  and  value  of  the  papers  read,  and  also  as  regards  the  general  interest  taken  in  the 
proceedings.  So  highly  indeed  was  it  esteemed  that  the  Standing  Committee  of  the  Asso- 
ciation formed  the  Club  into  a  Sub-section  of  Section  B.,  (Zoology,  Botany,  etc.),  and  will 
publish  its  proceedings  in  the  annual  volume  of  transactions. 

The  first  session  was  held  in  the  lecture-room  of  the  Museum  of  the  Boston  Society 
of  Natural  History,  at  two  o'clock,  p.m.,  on  Tuesday,  August  24th,  1880;  the  President, 
S.  H.  Scudder,  of  Cambridge,  Mass.,  in  the  chair.  There  were  over  sixty  persons  present 
during  this  tirst  meeting,  and  at  least  one  hundred  in  all  must  have  attended  the  various 
sessions  of  the  Club.  Among  those  present  were  the  following  Entomologists  of  note  : — 
Dr.  J.  A.  Lintner,  Dr.  John  L.  LeConte,  Dr.  John  G.  Morris,  Prof.  C.  V.  Riley,  Dr. 
H.  A.  Hagen,  A.  R.  Grote,  Prof.  Packard,  S.  S.  Haldeman,  B.  P.  Mann,  Prof.  C.  H. 
Fernald,  Prof.  A.  J.  Cook,  Dr.  C.  S.  Minot,  Rev.  H.  C.  McCook,  E.  P.  Austin,  E.  L. 
Graet,  H.  F.  Bassett,  J.  D.  Putnam,  Dr.  E.  L.  Mark,  E.  Burgess,  Dr.  Martin,  J.  G. 
Henderson,  Prof.  Morse,  Dr.  Hoy,  O.  S.  Westcott  and  J.  H.  Emerton.  The  Entomological 
Society  of  Ontario  was  represented  by  the  Rev.  C.  J.  S.  Bethune,  of  Port  Hope,  and 
H.  H.  Lyman,  of  Montreal. 

After  the  meeting  had  been  called  to  order,  the  President,  Mr.  Scudder,  delivered 
the  following  address  on  "  Problems  in  Entomology :" — 

Annual  Address  of  the  President. 

It  is  the  good  fortune  of  your  President  on  this  occasion  to  welcome  you  to  his  native 
heath,  where  our  favourite  science  has  been  longer,  more  uninterruptedly,  and,  perhaps, 
more  zealously  cultivated  than  anywhere  else  in  the  new  world.  Here,  in  the  last 
century,  Peck  studied  the  cankerworm  and  the  slug-worm  of  the  cherry,  and,  in  late  years, 
Rhynchaenus,  Stenocorus,  and  Gossus — all  highly  destructive  insects.  Here  lived  Harris, 
who  cultivated  Entomology  in  its  broadest  sense,  and  whose  classic  treatise  was  the  tirst 
important  Government  publication  on  injurious  insects.  Here,  to-day,  we  have  two  Asso- 
ciations for  our  work,  consisting,  it  will  be  confessed,  of  nearly  the  same  individuals,  and 
not  many  of  them,  but  meeting  frequently — one  in  Boston,  the  other  in  Cambridge. 
Harvard  acknowledges  the  claims  of  our  study  in  supporting  not  only  an  instructor  in 
Entomology  at  its  Agricultural  School,  but  a  full  professor  of  the  same  in  the  University 
at  large. 

Harris  attributed  to  Peck  his  special  interest  in  Entomology,  and  his  first  paper,  that 
on  the  salt-marsh  caterpillar,  appeared  in  the  Massachusetts  Agricultural  Repository  only 
four  years  after  Peck's  last,  in  the  same  magazine,  on  cherry  and  oak  insects.  How  many 
of  us  have  drawn  our  first  inspirations  from  Harris  1  Yet  probably  not  one  of  our  local 
Entomologists  ever  saw  him.  The  general  direction  of  Harris'  studies  doubtless  arose 
from  the  predilections  of  his  instructor  ;  and  the  unprecedented  growth  of  economic  Ento- 
mology in  this  country,  where  it  flourishes  as  nowhere  else,  must  be  credited  primarily  to 
the  influence  of  Harris'  work.  With  every  temptation  which  the  wealth  of  new  material 
about  him  could  give,  or  which  a  very  extensive  correspondence  with  naturalists  devoting 
themselves  almost  exclusively  to  systematic  work,  like  Say,  would  naturally  foster,  he 
wisely  followed  the  bent  given  his  studies  by  his  early  training  under  Peck,  and  left  a 
better  example  and  a  more  generous  and  enduring  influence. 

In  our  own  day,  the  spreading  territory  of  the  United  States,  the  penetration  of  its 
wilds,  and  the  intersection  of  its  whole  area  by  routes  of  travel,  the  wider  distribution 
and  greatly  increased  numbers  of  local  Entomologists,  as  well  as  the  demand  for  our 
natural  products  abroad,  have  set  also  before  us  the  same  temptation  to  study  only  new 
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forms  and  to  cultivate  descriptive  work,  to  the  neglect  of  the  choicer,  broader  fields  of  an 
ever-opening  science.  It  is  this  danger  to  which  I  venture  briefly  to  call  your  attention 
to-day,  not  by  way  of  disparaging  the  former,  but  rather  in  the  hope  that  some  of  our 
younger  members,  who  have  not  yet  fallen  into  the  ruts  of  work,  may  be  induced  to  turn 
their  attention  to  some  of  the  more  fruitful  fields  of  diligent  research. 

We  should  not  apply  the  term  descriptive  work  merely  to  the  study  of  the  external 
features  of  insects.  The  great  bulk  of  what  passes  for  comparative  anatomy,  physiology 
and  embryology,  is  purely  descriptive,  and  is  only  to  be  awarded  a  higher  grade  in  a  scale 
of  studies  than  that  which  deals  with  the  external  properties,  when  it  requires  a  better 
training  of  the  hand  and  eye  to  carry  it  out,  and  greater  patience  of  investigation.  We 
pass  at  once  to  a  higher  grade  of  research  when  we  deal  with  comparisons  or  processes 
(•which,  of  course,  involve  comparisons).  All  good  descriptive  work,  indeed,  is  also  com- 
parative ;  but  at  the  best  it  is  so  only  in  the  narrowest  sense,  for  only  intimately  allied 
forms  are  compared.  In  descriptive  work  we  deal  with  simple  facts  ;  in  comparative 
work  we  deal  with  their  collocation.  "Facts,"  said  Agassiz,  one  day,  "Facts  are  stupid 
things,  until  brought  into  connection  with  some  general  law." 

It  is  to  this  higher  plane  that  concerns  itself  with  general  laws  that  I  would  urge  the 
young  student  to  bend  his  steps.  The  way  is  hard  ;  but  in  this  lies  one  of  its  charms,  for 
labour  is  its  own  reward.  It  is  by  patient  plodding  that  the  goal  is  reached  •  every  step 
costs  and  counts;  the  ever-broadening  field  of  knowledge  exhilarates  the  spirit  and  intensi- 
fies the  ambition ;  there  is  no  such  thing  as  satiety — study  of  this  sort  never  palls. 

It  is  hardly  necessary  to  point  out  that  so-called  systematic  work  never  reaches  this 
higher  grade  unless  it  is  monographic ;  unless  it  deals  in  a  broad  way  with  the  relationship 
and  general  affinities  of  insects.  It  is  not  my  purpose  to  call  attention  here  to  the  needs 
of  science  in  this  department,  as  they  are  too  patent  to  escape  observation ;  but  if  one 
desires  a  model  upon  which  to  construct  such  work,  one  need  not  look  further  than  the 
"  Revision  of  the  Rhynchophora,"  by  Drs.  LeConte  and  Horn.  Rather  than  linger  here, 
we  prefer  to  pass  directly  to  some  of  the  obscurer  fields  of  study. 

When  we  compare  the  number  of  insect  Embryologists  in  America  with  that  of  their 
European  colleagues,  the  result  is  somewhat  disheartening  and  discreditable  ;  although 
perhaps  the  comparison  would  not  be  axuite  so  disproportionate  were  some  of  our  students 
to  publish  their  notes.  But  take  all  that  has  been  done  upon  both  sides  of  the  water,  and 
what  a  meagre  showing  it  makes.  Of  how  many  families  of  Coleoptera  alone  have  we  the 
embryonic  history  of  a  single  species  ?  Of  two  of  the  four  families  of  butterflies,  the 
fertile  eggs  of  which  are  perfectly  easy  to  obtain,  nothing  is  known.  In  short,  one  may 
readily  choose  numbers  of  typical  groups  whose  embryonic  history  would  be  a  great 
acquisition  to  science.  Here  is  a  broad  field.  From  the  special  range  of  my  own  studies 
let  me  recommend  to  any  one  eager  for  this  work  to  choose  the  eggs  of  our  common  copper 
butterfly,  which  she  will  lay  to  order  on  sorrel,  and  the  earlier  stages  of  which  can  be 
obtained  from  the  parent  at  two  or  three  different  times  of  the  year ;  or  the  eggs  of  any 
of  our  common  skippers,  which  deposit  on  grass,  and  which  are  equally  easy  to  obtain, 
although  only  once  a  year.  Or,  if  we  turn  to  Orthoptera,  the  eggs  of  our  common  Oecanthus, 
concealed  all  winter  in  raspberry  twigs,  are  more  transparent  and  more  easily  obtained  than 
those  of  any  other  cricket ;  and  our  knowledge  of  the  embryology  of  any  of  the  Gryllidae 
is  very  fragmentary,  and  of  this  particular  tribe,  nil.  Better  still,  perhaps,  would  be  the 
choice  of  our  common  walking-stick,  as  it  belongs  to  a  bizarre  and  isolated  type,  now  known 
to  be  of  very  ancient  ancestry,  and  of  whose  embryonic  history  nothing  has  been  published. 
I  have,  indeed,  a  few  incomplete  notes  upon  this  insect,  but  they  relate  wholly  to  a  late 
period  of  development,  and  were  made  before  the  time  of  the  microtome,  when  work  over 
such  coarse-shelled  eggs  was  very  difficult  and  unsatisfactory.  The  eggs  may  be  readily 
procured,  the  insect  being  abundant  in  scrub-oak  fields ;  the  mother  drops  the  eggs  loosely 
on  the  ground,  and  from  imprisoned  specimens  I  have  procured  scores  in  a  single  season. 
Any  one  who  will  glance  over  the  history  of  what  has  been  done  in  insect  embryology  will 
be  able  to  select  a  hundred  examples  as  important  and  as  easy  to  obtain  as  those  already 
named,  and  by  concentrating  his  work  upon  them  will  do  better  service  than  in  an  aimless 
selection  of  what  may  come  to  his  hand. 
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In  following  the  post-embryonal  history  of  insects  there  is  work  for  all.  While  allied 
forms  have  in  general  a  very  similar  development,  there  are  so  many  which  are  unexpec- 
tedly found  to  differ  from  one  another,  that  every  addition  to  our  knowledge  of  the  life 
histories  of  insects  is  a  gain,  and  they  are  to  be  praised  who  give  their  close  attention  to 
this  matter.  Here  is  a  field  any  Entomologist,  even  the  most  unskilled,  may  cultivate  to 
his  advantage  and  with  the  assurance  that  every  new  history  he  works  out  is  a  distinct 
addition  to  the  science.  The  importance  of  an  accumulation  of  facts  in  this  field  can  hardly 
be  over-estimated,  and  those  whose  opportunities  for  field  work  are  good,  should  especially 
take  this  suggestion  to  heart.  Nor,  by  any  means,  is  the  work  confined  to  the  mere 
collection  of  facts.  How  to  account  for  this  extraordinary  diversity  of  life  and  habits 
among  insects,  and  what  its  meaning  may  be,  is  one  of  the  problems  of  the  evolutionist. 
There  are  also  here  some  especially  curious  inquiries,  to  which  Sir  John  Lubbock  and 
others  have  recently  called  attention,  and  to  which,  in  this  country,  Mr.  Riley  has  contri- 
buted by  his  history  of  Epicauta  and  other  Meloidce.  I  refer  to  the  questions  connected 
with  so-called  hypermetamorphosis  in  insects.  In  these  cases  there  are  changes  of  form 
during  the  larval  period  greater  than  exist  between  larva  and  pupa,  or  even  between  larva 
and  imago,  in  some  insects.  There  are  also  slighter  changes  than  these  which  very  many 
larvae  undergo ;  indeed,  it  may  safely  be  asserted  that  the  newly-hatched  and  the  mature 
larvae  of  all  external  feeders  differ  from  each  other  in  some  important  features.  The 
differences  are  really  great  (when  compared  to  the  differences  between  genera  of  the  same 
family  at  a  similar  time  of  life)  in  all  lepidopterous  larvae,  as  well  as  in  all  Orthoptera 
which  have  come  under  my  notice.  No  attempt  to  co-ordinate  these  differences,  or  to 
study  their  meanings,  or  to  show  the  nature  of  their  evident  relationship  to  hypermeta- 
morphosis has  ever  been  attempted. 

Not  less  inviting  is  the  boundless  region  of  investigation  into  the  habits  of  insects 
and  their  relation  to  their  environment.  The  impulse  given  to  these  studies  by  the  rise 
of  Darwinism,  and  the  sudden  and  curious  importance  they  have  assumed  in  later  investi- 
gations into  the  origin  and  kinship  of  insects,  need  only  to  be  mentioned  to  be  acknow- 
ledged at  once  by  all  of  you.  The  variation  in  coloration  and  form  exhibited  by  the  same 
insect  at  different  seasons  or  in  different  stations,  "sports,"  the  phenomena  of  dimorphism, 
and  that  world  of  differences  between  the  sexes,  bearing  no  direct  relation  to  sexuality  ; 
mimicry  also,  phosphorescence  and  its  relations  to  life,  the  odours  of  insects,  the  relation  of 
anthophilous  insects  to  the  colours  and  fructification  of  flowers,  the  modes  of  communication 
between  members  of  communities,  the  range  and  action  of  the  senses,*  language, commen- 
salism — these  are  simply  a  few  topics  selected  quite  at  random  from  hundreds  which  might 
be  suggested,  in  each  of  which  new  observations  and  comparative  studies  are  urgently 
demanded. 

The  fundamental  principles  of  the  morphology  of  insects  were  laid  down  by  Savigny 
in  some  memorable  memoirs  more  than  sixty  years  ago  ;  the  contributions  of  no  single 
author  since  that  time  have  added  so  much  to  our  knowledge,  notwithstanding  the  aid 
which  embryology  has  been  able  to  bring.  Nevertheless  there  remain  many  unsolved 
problems  in  insect  morphology  which  by  their  nature  are  little  likely  to  receive  help  from 
this  source.     Let  me  mention  three  : 

The  first  concerns  the  structure  of  the  organs  of  flight.  The  very  nomenclature  of 
the  veins  shows  the  disgraceful  condition  of  our  philosophy  of  these  parts;  the  same  termi- 
nology is  not  employed  in  any  two  of  the  larger  sub-orders  of  insects;  names  without 
number  have  been  proposed,  rarely,  however,  by  any  author  with  a  view  to  their  applica- 
bility to  any  group  outside  that  which  formed  his  special  study ;  and  a  tabular  view  which 
should  illustrate  them  all  would  be  a  curious  sight.  A  careful  study  of  the  main  and 
subordinate  veins,  their  relations  to  each  other,  to  the  different  regions  of  the  wing,  to  the 
supporting  parts  of  the  thorax  and  to  the  alar  muscles,  should  be  carried  through  the  entire  . 
order  of  insects ;  by  no  means,  either,  neglecting  their  development  in  time,  and  possibly 
deriving  some  assistance  in  working  our  homologies  by  the  study  of  their  hypodermic 
development. 

*  Notice  Meyer's  beautiful  studies  on  the  perception  of  sound  by  the  mosquito. 
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The  second  concerns  the  mouth  parts.  The  general  homologies  of  these  organs  were 
clearly  and  accurately  enough  stated  by  Savigny,  though  one  may  perhaps  have  a  right  to 
consider  the  last  word  not  yet  said  when  one  recalls  Saussure's  recent  claim  to  have  found 
in  Hemimerus  a  second  labium.  What  I  refer  to,  however,  is  another  point :  it  relates  to 
appendages  of  the  maxillae  and  the  labium.  Considering  the  labium  as  a  soldered  pair  of 
secondary  maxillae  we  have  at  the  most,  on  either  pair  of  maxillae,  three  appendages  upon 
either  side.  These  appendages,  as  you  know,  are  very  variously  developed  in  different 
sub-orders  of  insects,  or  even  in  the  same  sub-order ;  and  it  has  at  least  not  been  shown, 
and  I  question  if  it  can  be  done,  that  the  parts  bearing  similar  names  in  different  sub-orders 
are  always  homologous  organs.  Here  is  a  study  as  broad  and  perhaps  as  difficult  as  the 
last. 

The  third  is  the  morphological  significance  of  monstrosities,  especially  of  such  as  are 
termed  monstrosities  by  excess.  The  literature  of  the  subject  is  very  scattered,  and  the 
material  much  more  extensive  than  many  of  you  may  think.  At  present  this  subject  is, 
.  so  to  speak,  only  one  of  the  curiosities  of  Entomology,  but  we  may  be  coufident  that  it 
will  one  day  show  important  relations  to  the  story  of  life. 

After  all  the  labours  of  Herold,  Treviranus,  Lyonet,  Dufour,  and  dozens  of  other 
such  industrious  and  illustrious  workers,  is  there  anything  important  remaining  to  be 
done  in  the  gross  anatomy  of  insects  1  some  of  you  would  perhaps  ask.  Let  the  recent 
work  of  some  of  our  own  number  answer,  which  has  shown  in  the  Hemiptera  and 
Lepidoptera  the  existence  of  a  curious  pumping  arrangement  by  which  nutritious  fluids 
are  forced  into  the  stomach.  It  is  certainly  strange  that  after  all  that  has  been  said  as  to 
the  mode  in  which  a  butterfly  feeds,  that  no  one  should  have  dissected  a  specimen  with 
sufficient  care  to  have  seen  the  pharyngeal  sac  which  Mr.  Burgess  will  soon  show  us. 
No  !  the  field  is  still  an  open  one,  as  the  annual  reviews  clearly  show.  The  curious 
results  of  Floegel's  studies  of  the  brain,  the  oddly-constructed  sense-organs  found  by 
Graber  and  Meyer  (earlier  noticed  briefly  by'  Leydig)  in  the  antennae  of  Diptera,  the 
important  anatomical  distinctions  discovered  by  Forel  in  different  groups  of  ants,  the 
strange  modification  of  the  tip  of  the  spiral  tongue  in  Ophideres,  which  Darwin,  Briten- 
bach  and  Kiinckel  have  discussed,  and,  above  all,  the  extensive  investigations  of  the 
nervous  system  in  insects  generally,  which  Brandt  has  recently  undertaken,  the  exquisite 
memoir  of  Grenadier  on  the  structure  of  the  compound  eye,  and  the  keen  researches  of 
Graber  in  various  departments  of  insect  anatomy,  show,  by  what  has  been  accomplished, 
how  many  harvests  are  still  unreaped.  The  microtome,  too,  has  put  a  new  instrument  of 
precision  into  the  hands  of  the  investigator  in  this  field. 

We  might  in  the  same  way  point  out  some  of  the  special  needs  in  the  study  of  the 
finer  anatomy  or  histology  of  insects,  but  the  pressure  of  other  duties  borbids  a  further 
pursuit  of  the  subject.  Enough  surely  has  been  suggested,  even  in  this  hasty  sketch,  to 
show  that  we  cannot  yet  rest  upon  our  oars,  but  must  push  forward  undaunted  into  still 
unknown  waters.  If  these  few  words  shall  arouse  in  any  one  a  higher  ambition,  leading 
to  better  work,  their  aim  will  have  been  accomplished. 


On  motion  of  the  Secretary,  B.  P.  Mann,  the  minutes  of  the  last  meeting  ol  the 
Club  were  adopted  as  printed  in  the  Canadian  Etomologist. 

The  President  read  portions  of  a  letter  from  Mr.  Wm.  Saunders,  of  London,  Ont., 
explaining  his  absence  owing  to  a  severe  accident,  and  expressed  the  great  regret  felt  by 
all  present  that  Mr.  Saunders  was  not  with  them,  and  that  his  absence  was  occasioned  by 
so  unfortunate  a  cause. 

The  election  of  officers  then  took  place  (by  ballot)  with  the  following  result : — 

President. — Dr.  John  G.  Morris,  of  Baltimore,  Maryland. 
Vice-President. — C.  V.  Riley,  of  Washington,  D.C. 
Secretary. — B.  P.  Mann,  of  Cambridge,  Mass. 

Mr.  A.  B.  Grote,  of  Buffalo,  N.Y.,  delivered  an  able  and  interesting  lecture  on 
certain  generic  characteristics  of  the  Noctuidai,  which,  it  is  to  be  hoped,  he  will  prepare  for 


16 


publication.     At  the  close  of  his  remarks   he    expressed    his  anxiety   that  describers  of 
Noctuids  should  refer  particularly  to  those  parts  on  which  generic  characters  are  based. 

Prof.  A.  J.  Cook,  of  the  State  Agricultural  College,  Lansing,  Mich.,  gave  an  account 
of  recent  investigations  in  Apiculture.  Among  many  interesting  facts  he  stated  that  if 
the  wings  of  the  virgin  queen  be  clipped,  or  the  entrance  to  the  hive  be  so  contracted 
that  she  cannot  fly  forth,  or,  again,  if  she  be  reared  where  there  are  no  drones,  she  will 
not  be  sterile,  but  from  her  eggs  only  drones  will  be  produced  ;  that  the  fate  of  the 
drones  in  a  hive  depends  on  the  prosperity  of  the  colony — with  a  rapid  increase  of  bees 
and  honey  they  are  safe,  but  if  there  is  a  period  of  adversity  in  these  respects,  unless 
caused  by  the  loss  or  sterility  of  the  queen,  they  are  speedily  destroyed  by  the  workers  ; 
that  worker  bees  are  imperfectly  developed  females  ;  that  bees  possess  and  employ  the 
sense  of  smell,  and  that  they  have  a  good  knowledge  of  locality.  In  answer  to  a  question 
from  Dr.  Morris  respecting  the  alleged  robbery  of  fruit  by  bees,  whether  they  will  not 
perforate  ripe  fruits  if  starved  for  a  time,  Prof.  Cook  replied  that  he  had  not  tried 
starvation,  but  he  had  placed  punctured  grapes  before  bees  and  found  that  they  would  sip 
the  juice  with  zest,  but  when  he  replaced  the  fruit  with  sound  specimens  they  did  not 
attempt  to  touch  them. 

Mr.  Scudder  then  exhibited  some  illustrations  of  rare  fossil  insects,  prepared  for 
publication  in  Dr.  Hayden's  report,  and  a  large  volume  of  lithographed  plates,  coloured 
drawings,  etc.,  of  Diurnal  Lepidoptera  in  all  their  stages,  which  he  had  had  made  to 
illustrate  his  proposed  great  work  on  the  Butterflies  of  North  America. 

Mr.  J.  D.  Putnam,  of  the  Davenport  Academy,  presented  some  notes  on  the  North 
American  Galeodes  (Solpugidce) ,  and  exhibited  specimens  in  illustration. 

The  Rev.  H.  C.  McCook,  of  Philadelphia,  gave  a  most  interesting  lecture  on  the  life 
history  of  the  honey  ants  of  the  Garden  of  the  Gods,  Colorado,  and  illustrated  it  with 
specimens  of  the  insects  and  a  great  number  of  very  large  water-colour  drawings.  He 
described  fully  the  chambers  excavated  by  the  ants,  the  insects  themselves  in  all  their 
forms,  their  nocturnal  habits,  and  their  feeding  upon  the  saccharine  juice  exuded  from 
the  galls  of  the  scrub-oak.  He  stated  that  the  workers  are  undeveloped  females,  and  that 
the  honey-bearers  are  a  changed  form  of  the  worker  major  with  a  greatly  enlarged  crop, 
in  which  they  store  the  honey.  Mr.  McCook  has  not  yet  committed  his  observations  to 
writing,  but,  we  understand,  that  he  will  eventually  publish  them  in  the  proceedings  of 
the  Academy  of  Natural  Sciences  at  Philadelphia.  It  is  impossible  to  give  here  even  a 
synopsis  of  the  vast  amount  of  information  that  he  afforded  upon  this  interesting  subject. 

Prof.  Piley  remarked,  in  connection  with  this  subject,  that  many  galls  secrete  saccha- 
rine matter,  and  that  sometimes  the  gall-insects  themselves  are  entrapped  in  it ;  that  the 
ants  probably  get  their  honey  also  from  the  species  of  Coccus  that  frequents  the  scrub-oaks 
of  Colorado  ;  and  that  almost  all  species,  of  ants  are  able  to  expand  their  abdomens  when 
necessary. 

Dr.  Haldeman  observed  that  the  reason  why  hills  were  constructed  by  some  ants  and 
not  by  others  was  probably  because  some  might  have  the  proper  materials  conveniently  at 
hand  and  others  not.  He  urged  Entomologists  to  domesticate  ants  in  order  to  study  their 
habits,  most  of  which  are  as  yet  very  imperfectly  known. 

Mr.  Bassett  stated  that  very  many  species  of  galls  are  infested  by  ants;  that  he  has 
observed  a  gall  on  scrub-oak  swarming  with  ants,  and  with  Cetonia  Inda  and  other  honey- 
loving  insects. 

Dr.  John  L.  LeConte,  of  Philadelphia,  Pa.,  read  a  paper  on  a  collection  of  Coleoptera 
obtained  from  a  few  hickory  twigs.  Some  hickory  trees  on  a  friend's  estate,  near  Phila- 
delphia, were  observed  to  be  diseased,  and  therefore  cut  down.  Some  of  the  twigs  were 
sent  to  him,  and  from  them  he  obtained  no  less  than  twenty-two  species  of  Coleoptera. 
He  expressed  a  strong  hope  that  some  competent  Entomologist  should  prepare  a  list  of  the 
insects  that  infest  forest  trees,  and  that  it  should  be  appended  to  the  report  about  to  be 
issued  by  the  U.  S.  Commission  on  Forestry. 

Dr.  Morris  stated  that  he  also  had  obtained  a  considerable  number  of  species  of  beetles 
from  twigs. 

Mr.  Haldeman  said  that  the  hickory  was  more  infested  with  insects  than  any  other 
tree. 
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Dr.  LeConte  next  read  a  paper  on  the   so-called   "  Lightning  Bugs "    (Lampyridce). 

Mr.  Austin  remarked  that  when  a  fire-fly  is  at  rest  there  is  a  faint  ray  of  light  visible, 
proceeding  from  the  edge  of  the  segments  of  the  abdomen ;  when  the  insect  is  emitting 
the  flashes  of  light  it  moves  these  segments,  and  so  reveals  more  of  the  light. 

Mr.  Martin  stated  that  he  had  observed  a  fire-fly  in  a  spider's  web,  and  that  it  emitted 
very  rapid  flashes  of  light  at  first,  but  that  they  gradually  diminished  in  brilliance  till  at 
length  they  died  out. 

On  motion,  the  meeting  then  adjourned  till  8  o'clock,  p.m. 


Tuesday  Evening  Session. 

At  8  o'clock,  the  Entomological  Club  met  at  the  Hotel  Vendome,  Dr.  J.  G.  Morris 
in  the  chair. 

Mr.  H.  F.  Bassett,  of  Waterbury,  Conn.,  gave  an  account  of  the  "Structure  and 
Development  of  certain  Hymenopterous  Galls."  He  exhibited  specimens  of  galls  produced 
on  plants  and  trees,  and  spoke  of  the  alternation  of  two  forms  belonging  to  one  species. 
The  seminator  deposits  its  eggs  in  the  young  acorn,  and  from  the  sting  or  puncture  the 
gall  grows,  having  the  appearance  of  another  acorn.  This  falls  to  the  ground  in  September 
and  remains  twenty-one  months,  at  the  end  of  which  time  the  gall-flies  are  produced,  which 
are  all  females.  These  females  lay  their  eggs  in  the  buds  of  the  trees  in  the  spring,  and 
from  these  galls  are  formed,  out  of  which  are  developed  flies  of  both  sexes.  All  galls  may 
be  divided  into  two  classes : — First,  those  formed  in  autumn,  which  do  not  develop  till 
the  next  or  a  succeeding  year,  the  imagoes  or  perfect  insects  hatched  from  them  being 
always  females  •  and  secondly,  those  formed  in  the  spring,  the  progeny  of  which  are  or 
both  sexes.  He  considered  that  the  woolly  substance  that  covers  these  galls  is  an  excessive 
development  of  the  pubescence  of  the  leaf,  and  thought  that  the  growth  of  the  galls  is 
produced  by  the  action  of  the  poison  that  is  infused  by  the  parent  insect  when  making  the 
sting  or  puncture,  because  he  often  could  find  in  a  gall  no  trace  of  any  larva. 

Prof.  Riley  expressed  his  opinion  that  galls  are  formed  both  by  the  poison  injected 
with  the  egg,  and  by  the  irritant  action  of  the  larva.  He  spoke  also  of  the  sweet  exuda- 
tion on  galls,  and  remarked  that  honey-dew  is  in  some  cases  the  natural  exudation  of  the 
plant,  independent  of  the  action  of  insects  upon  it. 

Prof.  C.  H.  Fernald,  of  Orono,  Me.,  exhibited  three  volumes  recently  published  by 
Lord  Walsingham,  on  "North  American  Micro-Lepidoptera,  Tortricidse,"  illustrated  with 
coloured  plates,  and  forming  part  of  the  British  Museum  Catalogues  for  1879;  also,  by  the 
same  author,  a  volume  on  the  "New  and  little-known  Species  of  North  American  Tineidse," 
and  another  on  "The  Pterophoridae  of  California  and  Oregon."  He  then  proceeded  to  read 
a  paper  on  the  Classification  of  Tortricidce,  illustrating  his  remarks  by  some  wings  prepared 
for  the  microscope.  These  slides,  which  beautifully  exhibited  the  venation  of  the  wings, 
were  mounted  with  glycerine  boiled  gently  over  the  lamp;  the  wings  were  bleached  by 
Dimmock's  process. 

Dr.  H.  A.  Hagen,  of  the  Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  read 
a  paper  on  the  importation  of  the  Hessian  fly.  The  generally  accepted  theory,  from  which 
the  insect  derives  its  common  name,  is  that  the  insect  was  brought  from  Europe  to 
America,  about  a  century  ago,  in  the  straw  used  for  bedding  by  the  Hessian  troops 
employed  by  the  British  Government  in  the  war  of  the  Pe  volution.  This  theory  Dr. 
Hagen  rejects,  and  in  a  sketch  of  the  history  of  the  movement  of  these  troops,  he  showed 
that  the  lapse  of  time  during  their  transportation  was  considerably  greater  than  that  of 
the  term  of  the  normal  development  of  the  fly  from  the  egg.  He  stated  that  there  was 
some  evidence  of  the  existence  of  the  fly  in  America  before  the  arrival  of  the  Hessian 
•  troops,  and  that  it  was  unknown  in  Central  Europe  till  recently  ;  there  was,  however, 
some  evidence  that  it  may  have  appeared  in  certain  places  on  the  Mediterranean  coast  at 
an  earlier  period.  He  even  thought  it  possible  that  the  fly  might  have  been  imported 
from  America  into  the  Mediterranean  region  of  Europe  by  American  trading  vessels. 
His  conclusions,  as  stated  in  a  long  and  very  interesting  paper,  in  which  he  quoted  many 
German  and  British  official  records,  may  be  summed  up  briefly  as  follows  :  i.  It  is  impos- 
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sible  that  the  fly  could  have  been  imported  by  Hessian  Troops,  as  proved  by  the  historical 
records.  2.  The  fly  must  have  been  in  America  long  before  the  arrival  of  the  Hessian 
troops.  3.  The  fly  was  not  known  in  Germany  before  1857,  and  is  probably  an  indigenous 
American  insect. 

Prof.  Riley  stated  that  he  had  so  often  noticed  a  retardation  of  development  in  insects, 
that  he  should  not  be  surprised  if  this  had  been  the  case  with  the  Hessian  fly,  when 
imported.  Again,  that  the  "flax-seed  state"  of  this  insect  lasts  so  long  that  it  might  have 
crossed  the  Atlantic  during  that  phase  of  its  existence. 

Dr.  Hagen  replied  that  Dr.  Asa  Fitch  had  already  proved  the  impossibility  of  this. 

Prof.  Riley  accepted  the  theory  that  the  fly  is  indigenous  to  America,  and  Dr.  Hagen 
stated  that  he  believed  that  it  is  indigenous  to  both  Europe  and  America. 

The  meeting  then  adjourned. 


Wednesday  Afternoon  Session. 

The  Club  met  for  an  hour,  at  5  o'clock,  p.m.,  in  one  of  the  rooms  of  the  Massachusetts 
Institute  of  Technology,  a  large  and  commodious  building,  which  was  almost  entirely 
given  up  to  the  work  of  the  Association. 

The  short  time  at  the  disposal  of  the  Club  was  occupied  by  the  continuation  of  the 
Rev.  H.  C.  McCooks  lecture  on  the  Honey-ants  of  the  Garden  of  the  Gods,  Colorado ;  the 
first  portion  of  which  he  delivered  on  the  previous  afternoon.  At  its  conclusion,  some 
remarks  were  made  by  Prof.  Cook  and  others,  on  birds  versus  insects. 

Thursday  was  devoted  by  the  the  Association  to  a  visit  to  Cambridge.  Many  of  the 
Entomologists  took  the  opportunity  of  visiting  the  rooms  of  the  Cambridge  Entomological 
Club,  where  they  were  received  by  Mr.  B.  P.  Mann,  the  Secretary. 


Friday  Afternoon  Session. 

The  Club  met  in  their  room  in  the  Institute  of  Technology  at  4  o'clock  p.m.,  Mr.  A. 
R.  Grote,  Vice-president,  in  the  chair. 

Dr.  LeConte  moved  that,  owing  to  a  resolution  passed  at  the  general  session  of  the 
Association  that  morning,  the  Entomological  Club  do  now  organize  as  a  permanent  Sub- 
section of  the  Association.  He  proceeded  to  congratulate  the  Club  on  the  honour  thus 
conferred  upon  it.  It  was  due  to  the  importance  of  the  subject  and  the  large  attendance 
of  Entomologists,  no  less  than  to  the  number  of  interesting  papers  offered  for  their 
discussion.  The  resolution  was  unanimously  adopted,  and  the  Club  at  once  organized  as 
a  Sub-section  with  the  officers  elected  on  the  first  day  of  meeting. 

Mr.  E.  Burgess,  of  Boston,  gave  an  account  of  the  structure  of  the  mouth  organs  of 
Butterflies,  describing  especially  and  illustrating  with  diagrams  on  the  black-board,  the 
proboscis,  etc.,  of  the  Archippus.  Remarks  were  made  upon  the  paper  by  Dr.  Hagen  and 
Messrs.  Mann,  Cook  and  Riley. 

Dr.  Hagen  read  a  paper  on  the  anatomy  of  Prodoxus  decipiens,in  which  he  confirmed 
Mr.  Riley's  statements. 

Prof.  Fernald  read  a  paper  on  Phoxopteris  angulifasciana,  a  small  tortrix  feeding 
upon  clover. 

Mr.  O.  S.  Wescott,  of  Racine,  Wis.,  gave  by  request  an  account  of  a  moth  trap  for 
collecting  insects  by  light,  which  he  had  employed  with  much  success.  Dr.  Hoy  and  Mr. 
Mann  also  described  insect  traps  that  they  had  found  useful. 

Mr.  Westcott  gave  an  account  of  the  mode  of  building  its  web  by  a  geometrical 
spider,  and  stated  that  the  insect  when  forming  the  concentric  lines  across  the  rays 
measured  the  distance  from  the  next  parallel  line  by  means  of  its  second  right  fore-leg 
before  attaching  the  thread  to  the  ray. 

Prof.  Cook,  in  answer  to  a  question,  stated  that  he  had  found  a  mixture  of  honey 
and  beer  equally  efficacious  with  the  ordinary  mixture  for  sugaring. 

Mr.  Grote  remarked  that  he  had  found  the  Colorado  potato  beetle  feeding  upon  a 
large  cultivated  variety  of  Datura,  and  feared  that  it  would  probably  soon  prove  a  serious 
enemy  to  the  tobacco  plant,  another  member  of  the  family  Solanacece. 
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Prof.  Riley  stated  that  he  had  found  the  Colorado  beetle  in  South  Carolina. 
The  meeting  adjourned  at  6  o'clock. 


Monday,  August  80th. 

The  Sub-section  of  Entomology  met  at  the  Institute  this  morning,  Dr.  J.  G.  Morris 
in  the  chair.  For  the  first  time  the  titles  of  the  papers  to  be  read,  with  the  names  of  the 
officers,  were  published  in  the  Association  programme  for  the  day. 

Prof.  Fernald  gave  a  brief  description  of  his  method  of  preparing  and  mounting  the 
wings  of  Micro-lepidoptera. 

Mr.  B.  P.  Mann  gave  an  account  of  the  contributions  of  the  Cambridge  Entomologi- 
cal Club  and  the  progress  of  Entomology. 

Prof.  C.  Y.  Riley  described  the  life-habits  of  several  bee-flies  (Bombyliidce),  and  made 
some  remarks  on  tree-crickets  and  on  the  early  stages  of  Blepharocera. 

Dr.  Hagen  exhibited  a  specimen  of  Passalns  cornutus,  which  was  entirely  destitute 
of  any  trace  of  elytra,  but  possessed  wings  and  all  other  parts  quite  perfect.  He  stated 
that  it  was  impossible  that  the  elytra  had  been  artificially  removed  and  that  he  considered 
this  to  be  a  very  rare  natural  deformity. 

Rev.  C.  J.  S.  Bethune,  in  the  absence  of  Dr.  Hoy,  who  was  to  have  read  the  next 
paper  on  the  occurrence  of  Aletia  argillacea  in  Wisconsin,  stated  that  he  had  learned  in 
conversation  with  Dr.  Hoy  that  this  moth  had  occurred  in  immense  numbers  on  ripe 
melons  near  Racine,  Wis.,  and  that  he  had  himself  in  the  autumn  of  1865,  taken  a  great 
quantity  of  the  moths  feeding  on  fallen  plums  and  apples,  but  that  ordinarily  the  moth 
was  not  at  all  common  in  Ontario. 

Prof.  Riley  considered  that  the  Aletia  flew  to  the  north  when  superabundant  in  its 
natural  home  in  the  cotton  growing  regions  of  the  south  ;  that  it  fed  there  on  some  mal- 
vaceous  plant,  lived  a  year,  but  not  probably  longer,  and  then  was  no  longer  to  be  found 
in  northern  localities  until  another  emigration  took  place  when  it  again  became  numerous. 
He  did  not  think  that  it  could  possibly  live  for  more  than  a  few  generations  in  the 
Nothern  States  or  Canada. 

Mr.  Mann  was  of  opinion  that  it  must  live  for  years  in  the  north,  finding  some 
suitable  food  plant,  though  like  very  many  other  insects  it  was  frequently  scarce  and  then 
suddenly  appeared  in  great  numbers. 

Dr.  Lintner  stated  that  he  had  found  the  moth  at  an  altitude  of  1800  feet  on  the 
Adirondack  Mountains,  and  that  Dr.  Hoy  had  informed  him  that  he  had  taken  the  larva 
in  June  at  Racine. 

Dr.  E.  L.  Mark  described  some  points  in  the  anatomy  of  the  Coccidce. 

The  list  of  papers  having  been  exhausted,  the  Section  now  adjourned  to  meet  next 
year  in  Cincinnati,  Ohio. 


POPULAR  PAPERS  ON  ENTOMOLOGY. 

Entomology  for  Beginners. 

By   James   Fletcher,    Ottawa,    Ont. 

Entomology  seems  to  be  gradually  throwing  off  the  veil  of  contempt  under  which  it 
has  been  so  long  hidden.  The  Botanist  has  always  to  a  certain  extent  been  deemed  a 
philosopher  from  the  important  part  plants  play  in  Pharmacy ;  the  Geologist  and  Miner- 
alogist, too,  from  the  possibility  of  their  discovering  precious  metals  have  been  treated  by 
the  outside  unscientific  world  as  sages  worthy  of  some  respect.  Entomologists,  however, 
have  not  thus  been  honoured  by  the  masses.  The  question  would  be  asked — What 
tangible  results  can  come  from  collecting  flies  and  bugs  and  sticking  pins  through  them  ? 
and  in  vain  the  amount  of  damage  done  by  insects  year  by  year  might  be  estimated  and 
pointed  out.  Tl  is  state  of  affairs,  though,  I  believe,  is  now  at  an  end.  The  claims  of  the 
science  on  all  agriculturists  and  horticulturists  are  daily  becoming  more  apparent.  The 
institution  of  the   United   States  Entomological   Commission,   and  the  success  that  has 
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attended  that  organization  from  the  happy  choice  of  such  men  as  Messrs.  C.  V.  Riley  and 
A.  S.  Packard  as  directors,  has  perhaps  done  more  than  anything  else  to  open  people's 
eyes  to  the  fact  that  after  all  there  is  something  in  Entomology.  In  Canada,  too,  much 
good  work  has  been  done.  In  1868  two  Entomological  magazines  were  started,  our  own 
important  organ,  the  Canadian  Entomologist — in  August,  for  Ontario ;  and  Le  Natur- 
alist Canadien,  edited  by  the  Abbe  Provancher,  in  December,  for  Quebec ;  to  these  is 
chiefly  due  the  progress  the  science  has  made  in  Canada.  The  editors  of  the  Canadian 
Entomologist — Rev.  C.  J.  S.  Bethune  (1868-1873),  and  since  that  time  our  present 
esteemed  editor — have  always  by  their  many  charming  and  descriptive  papers  evinced  a 
desire  to  make  the  study  of  Entomology  as  fascinating  and  easy  as  possible  for  beginners, 
while  at  the  same  time  they  have  paid  full  respect  to  their  scientific  readers.  Le  Naturalist 
Canadien  is  published  in  the  French  language.  It  was  commenced  in  December,  1868, 
from  which  time  the  Abbe  Provancher  has  fought  bravely,  and  almost  single-handed, 
against  all  obstacles,  striving  by  its  means  to  create  among  the  French  Canadians  a  love  for 
the  natural  sciences,  particularly  Entomology.  I  am  very  sorry  to  see  by  the 
December  number,  that  on  account  of  the  grant  which  the  Editor  received  from  the 
Government  having  been  discontinued,  his  valuable  work  may  possibly  be  stopped  :  this 
would  be  a  great  pity,  and  every  Entomologist  ought  to  give  a  hand  in  helping  him  out  of 
his  difficulty.  The  magazine  has  been  of  great  value  to  the  farmers  of  Lower  Canada, 
who  in  its  pages  have  always  received  courteous  answers  on  any  subjects  in  the  many 
branches  of  natural  history  affecting  agriculture. 

In  the  eleven  volumes  of  the  Entomologist  now  published,  or  in  the  Annual  Reports 
of  the  Society,  descriptions  of  nearly  all  the  common  Canadian  insects,  and  illustrations 
of  many  of  them,  will  be  found.  I  would  particularly  call  attention  to  a  paper  in  the 
Annual  Report  of  1872  by  Rev.  C.  J.  S.  Bethune,  entitled  "Beneficial  Insects."  This 
gives  an  outline  sketch  in  a  concise  manner  of  the  different  divisions  into  which  insects  are 
divided  and  the  distinguishing  points  of  each. 

With  the  above  mentioned  volumes  and  Dr.  Packard's  Guide  to  the  study  of  insects, 
a  very  complete  knowledge  of  the  rudiments  of  entomology  can  be  obtained  ;  the  rest  can 
only  be  learned  by  observation  and  experience  in  the  field.  Undoubtedly  the  first  and 
most  important  step  of  all  is  to  commence  a  collection.  Study  can  only  be  carried  on 
satisfactorily  from  the  actual  specimens,  which  should  be  examined  alive  whenever 
possible,  and  full  notes  taken  of  any  striking  peculiarities  observed ;  when  preparing 
specimens  for  the  cabinet,  the  one  idea  which  has  to  be  born  in  mind,  and  upon  which  the 
whole  value  and  beauty  of  the  collection  depends,  is  that  they  may  appear  natural,  and  a 
knowledge  of  how  to  effect  this  can  only  be  attained  by  observing  living  specimens. 


The  Calosomas  or  Caterpillar-Hunters. 

These  insects  belong  to  the  family  called  Carabidce,  which  is  a  large  and  difficult 
family  to  study,  or  even  to  define  and  limit  exactly.  The  insects  belonging  to  it  are  re- 
markable for  their  graceful  forms,  and  at  the  same  time  for  their  cruel  and  predacious 
habits,  both  in  the  larval  and  perfect  states.  It  is  this  last  trait  which  makes  them  such 
useful  auxiliaries  to  the  horticulturist. 

The  better  known  of  the  two  represented  here  is  called  Calosoma 
calidum,  Fabr.,  (fig.  1)  or  "The  Glowing  Beautiful-bodied  Caterpillar- 
hunter."  As  an  exception  to  the  general  rule,  its  English  name  is  more 
formidable  than  the  Latin  ;  but  so  important  a  personage  is  its  bearer 
that  I  will  not  deprive  him  of  a  single  letter  of  his  title,  and  indeed 
am  almost  tempted  to  add  to  it  the  words  "  most  useful."  It  well 
merits  its  appellation,  Calosoma  (Kalos — beautiful, and  Soma — a  body). 
Fig.  1  gives  a  life  size  representation  of  it.  The  colour  of  the  polished 
elytra  or  wing-covers  is  a  deep  blue-black,  and  the  six  rows  of  dots 
with  which  they  are  adorned  are  of  a  fiery  burnished  red,  for  which 
reason  it  has  been  called  by  the  specific  name  of  calidum.  The  legs  in 
Fig  1.         *  0Ul'  figure  are  two  thick  and   clumsy,  but   it   must   be  well  known  to 
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everyone.  It  may  generally  be  found  in  early  summer,  in  damp  pastures,  either  hidden 
under  stones  or  running  in  the  grass  in  search  of  caterpillars  and  other  soft-bodied  insects. 
Jaeger,  who  first  called  the  members  of  this  genus  caterpillar-hunters, says  "they  may  be 
found  every  morning  and  evening  upon  the  branches  of  trees,  looking  out  for  caterpillars 
and  devouring  them."  They  do  not,  however,  restrict  themselves  to  caterpillars,  for  they 
will  attack  and  devour  a  perfect  June-bug  when  fresh  from  the  pupa  state  and  soft,  with 
apparently  the  same  relish  as  their  special  dainty,  a  fat  cut-worm.  In  the  larval  state 
they  are  equally  rapacious ;  they  lurk  in  holes  in  the  ground  or  under  sticks  and  stones 
in  the  daytime,  and  only  leave  their  retreats  as  night  draws  on  to  go  in  search  of  prey. 
Every  spring  I  have  several  of  these  useful  and  luckily  common  beetles  brought  to  me  by 
kind  friends  who  have  found  them  in  their  gardens.  To  the  inquiry  "  Is  this  of  any  use 
to  you?  "  I  have  always  the  answer  ready,  which  somewhat  surprises  them  :  "  No,  but 
it  is  of  particular  use  to  you  ;  take  it  carefully  back  and  put  it  in  your  garden  again  ;  it 
is  the  best  friend  you  have  there,  for  it  feeds  entirely  upon  your  enemies,  the  wire- worms, 
cut-worms  and  white-worms." 

I  am  sure  that  through  the  agency  of  this  beetle 
alone  I  have  been  able  to  gain  more  respect  for  the  science 
of  Entomology  among  horticulturists  than  from  all  the 
rest  put  together. 

Much  resembling  this   beetle  in  shape,  but  of  a  very 

much  more  striking  appearance,  is  its  near  relative,  Gal- 

osoma  scrutator,   Fabr.,   the   "  beautiful-bodied  searcher," 

fig.  2.     The  colour  of    its  wing-covers  is  bright  metallic 

green,    garnished   with   longitudinal   lines    and    sparcely 

punctured ;  round  the  margin   runs  an  effective  line  of 

coppery-red.     The  head,  thorax  and  legs  are  almost  black ; 

the  margin  of  the  thorax  having  a  greenish  tinge.     The 

under  side  is  of    a  deep   burnished  blue-green  hue.     Its 

habits  are  the  same  as   those    of    C.  calidum,  but  it  is  a 

FiS-  2-  much  rarer  insect.      I  have  never  seen  a  live  specimen  ; 

but  they  are  occasionally  found  in  Ontario,  and  dead   specimens  are  said  to  be  frequently 

washed  up  on  the  outer  shore  of  Toronto  Island  after  a  southerly  gale. 


The  Common  Woolly  Bear  (Spilosoma  virginica). 
By   W.  Saunders,  London,  Ont. 


The  caterpillars  known  under  the  common   name  of  "  woolly  bears  "   belong  to  the 
family  of  Arctians,  and  most  of  the  species  in  the  moth  state  are  very  pretty  objects.  The 

commonest  of  all  the  species  is Spilosomavir- 
ginica,  a  pure  white  moth  which  appears  on 
the  wing  in  May,  when  it  deposits  its  clusters 
of  round  yellow  eggs  on  the  under  side  of 
the  leaves  of  many  plants.  In  a  few  days 
these  hatch  into  minute  hairy  caterpillars, 
which  for  a  time  feed  in  company,  and  devour 
at  first  the  under  side  of  the  leaf  only,  so 
that  it  assumes  a  scorched  and  withered 
aspect.  In  a  short  time,  however,  they 
part  company,  each  one  choosing  his  own 
course,  and  blessed  with  good  digestive 
powers,  they  eat  freely  of  all  parts  of  the 
leaf.  The  full  grown  caterpillar  (fig.  3,  a) 
is  nearly  two  inches  long,  thickly  clothed 
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with  hair  usually  of  a  yellowish  colour,  but  not  always  so,  for  some  are  light  brown  and 
others  a  darker  brown.  The  head  and  feet  are  usually  yellow,  and  the  hairs  arise  in 
little  tufts  from  small  yellow  tubercles  arranged  nearly  in  rows  across  the  body. 
In  the  spaces  between  the  segments  there  are  darker  lines,  sometimes  brown  or  dark 
brown,  and  occasionally  nearly  black  ;  there  is  a  dark  line  along  each  side,  and  the  under 
surface  is  also  of  a  dark  shade. 

When  full  grown  the  caterpillar  seeks  some  sheltered  nook  in  which  to  change  to  a 
chrysalis,  attached  to  the  under  side  of  a  board,  under  the  bark  of  a  tree  or  in  some 
crevice  in  a  fence,  wherever  it  is  dry  and  secluded.  Having  fixed  on  a  suitable  locality, 
the  larva  proceeds  to  divest  its  body  of  the  covering  of  hairs,  and  with  these  woven  to- 
gether with  silken  threads,  it  constructs  the  slight  cocoon  which  is  to  shelter  the  chrysalis, 
and  here  in  a  short  time  the  change  takes  place.  From  the  chrysalis  (6,  fig.  3),  which  is 
of  the  usual  brown  colour,  in  a  week  or  two  the  perfect  moth  appears,  soon  to  deposit  fresh 
patches  of  eggs,  from  which  in  a  few  days  the  second  brood  of  larvae  are  hatched,  which 
attain  maturity  and  enter  the  chrysalis  state  before  winter  comes,  and  remain  in  this 
quiescent  condition  until  the  following  spring. 

The  moth  (fig.  3,  c)  measures  when  its  wings  are  expanded  from  one  inch  and  a  half 
to  two  inches.  The  figure  represents  a  female  ;  the  males  are  somewhat  smaller.  Both 
sexes  have  the  wings  snowy  white  with  a  few  black  dots  which  vary  much  in  number  in 
different  specimens ;  in  some  there  are  two  on  each  front  wing  and  three  on  each  hind 
wing,  as  in  the  figure,  while  in  others  the  spots  arc;  almost  wanting,  and  there  is  every 
gradation  between  these  extremes.  On  the  under  side  the  spots  are  more  distinct  than 
on  the  upper,  and  sometimes  the  white  surface  is  slightly  tinned  with  yellow.  The  an- 
tennae are  white  above,  dark  brown  below,  the  head  and  thorax  white.  The  abdomen  is 
orange  coloured,  sometimes  streaked  across  with  white,  and  has  three  rows  of  black  spots, 
one  above  and  one  on  each  side ;  the  under  side  of  the  abdomen  is  white,  sometimes 
tinged  with  orange. 

This  species  is  attacked  by  several  parasites,  which  destroy  immense  numbers  every 
year  ;  were  it  not  for  this  we  should  soon  be  overrun  with  them. 


Tiger  Beetles. 
By  R.    V.  Rogers,  Jr.,  Kingston,  Ont. 

There  are  probably  over  ninety  thousand  different  species  of  Beetles  in  the  world, 
and  first  and  foremost  of  this  mighty  legion  stand  the  Cicindelidae.  Well,  therefore, 
might  they  demand  our  attention  from  their  high  position  in  the  Coleopterous  world  alone, 
but  they  have  many  other  claims  on  our  consideration.  They  are  cosmopolitan — no  pent- 
up  Ithaca  contracts  their  powers  ;  they  are  beautiful ;  they  are  fierce ;  they  are  blood- 
thirsty ;  they  are  useful ;  and  the  family  name  is  an  old  one — known  to  scientists  and 
men  of  letters  in  the  days  when  Jupiter  and  Juno  were  king  and  queen  of  heaven,  to 
the  inhabitants  of  old  Rome. 

The  family  is  divided  into  several  branches  ;  in  Canada  we  have  only  the  represen- 
tatives of  one  branch,  but  it  is  the  original  one,  the  Cicindelas.  In  the  United  States 
there  are  a  couple  of  other  branches  as  well,  which  reside  principally  far  to  the  west. 

There  is  much  in  a  name.  The  patronymics  Smith,  Barber,  Wright,  tell  the  origin 
of  the  family  at  once ;  so  Cicindela  informs  us  that  those  that  are  so  called  are  "bright 
and  shining  ones,"  while  the  English  cognomen  of  tiger  beetle  lets  all  Anglo  Saxons 
know  that  it  is  a  creature  that  lives  by  preying  on  the  blood  of  others.  Brilliant,  beauti- 
ful and  elegant  in  shape  are  these  beetles,  and  they  appear  to  revel  in  the  merry,  merry 
sunshine ;  on  every  bright  summer  day  they  are  to  be  found  running  and  flying  about 
sunny  banks,  sandy  places,  and  wherever  the  god  of  day  beats  down  his  life-giving  rays ; 
most  of  them  avoid  vegetation,  as  it  would  check  their  rapid  progress ;  some  species,  how- 
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ever  linger  in  grassy  spots  among  scattered  trees.  They  are  among  the  most  predaceous 
of  the  Coleoptera  ;  "  they  act  like  the  tigers  among  mammalia,  the  hawks  among  birds, 
the  crocodiles  among  reptiles,  or  the  sharks  among  fishes."  In  some  of  them  activity, 
as  well  as  brilliancy  of  colouring,  is  carried  to  the  greatest  perfection.  In  the  tropics  some 
few  genera  are  found  which  alight  only  on  the  leaves  of  trees,  but  further  north  they  are 
all  terrestrial.  The  species  are  more  numerous  in  the  temperate  and  sub-tropical  regions, 
and  gradually  disappear  from  view  as  we  journey  towards  the  north  pole,  until  in  the 
latitude  of  Manitoba  (as  we  are  told)  but  two  or  three  are  to  be  found. 

Let  us  take  our  instrumenta  belli  and  go  in  quest  of  some  of  the  dozen  species  we 
have  in  Canada  (in  North  America  there  are  about  one  hundred).  Let  us  hurry  before 
yonder  cloud  obscures  the  sun,  for  then — like  chickens  in  an  eclipse — they  will  retire  to 
their  homes.  Here  is  a  likely  spot,  and  there  are  some  specimens  of  our  commonest 
species  (G.  vulgaris).  Go  for  that  one  !  He  sees  us  as  quickly  as  as  we  spy  him,  and  is 
off,  flying  rapidly  for  a  few  yards  and  then  coming  suddenly  to  the  ground  with  his  head 
towards  the  enemy.  Again  and  again  we  start  him  ;  at  length  he  tires  of  the  chase  and 
takes  a  longer  flight  than  usual ;  we  know  his  little  plan,  and  hurry  back  to  where  we 
first  saw  him  in  time  to  see  him  alight  all  unsuspectingly,  and  we  easily  take  him  captive 
in  our  toils.  Let  us  examine  him.  He  savagely  moves  his  mandibles  and  tries  to  pinch, 
but  his  bite  is  inoffensive  and  not  very  painful.  Some  of  them  give  forth  a  rather  strong 
scent.  This  one  is  a  little  over  an  inch  long,  but  barely  a  quarter  of  one  broad  ;  his  head 
is  very  large,  for  he  has  brains  ;  his  jaws  are  very  strong,  for  he  has  an  appetite,  and  long 
and  curved — a  couple  of  scimitars,  in  fact,  by  which  he  cuts  and  carves  the  quivering 
carcasses  of  his  prey.  His  eleven-jointed  antennae  are  graceful,  long  and  slender.  'Tis 
true  that  his  back  is  of  rather  a  dull  purple  colour,  but  beneath  he  is  resplendent  in  a  beau- 
tiful bright  brassy  green.  Each  wing  cover  is  adorned  with  three  whitish  irregular 
stripes.  His  legs  are  long  and  slender,  just  the  things  on  which  to  hunt  the  active  insects 
which  he  feeds  upon. 

Michelet  speaks  of  the  beauty  of  one  of  the  next  of  kin  of  the  captive  in  our  fingers 
thus  glowingly  :  "  The  rich  and  living  aliment  of  the  unfortunate  insect  victim  apparently 
communicates  to  the  Cicindela  its  glowing  colours.  Its  entire  body  is  embellished  with 
them ;  on  the  wings  a  changeful  besprinkling  of  peacock's  eyes ;  on  the  fore  parts  numer- 
ous meanders,  diversely  and  softly  shaded,  are  trailed  over  a  dark  ground.  Abdomen  and 
legs  are  glazed  with  such  rich  hues  that  no  enamel  can  sustain  a  comparison  with  them  ; 
the  eye  can  scarcely  endure  their  vivacity.  The  singular  thing  is,  that  besides  these  enamels 
you  find  the  dead  tones  of  flowers  and  the  butterfly's  wing.  To  all  these  various  elements 
add  some  singularities,  which    you  would  suppose  to  be  the  work  of  human  art,  in  the 


Fig.  4.  Fig.  5.  Fig.  0. 

Oriental  styles,  Persian  and  Turkish,  or  as  in  the  Indian  shawl,  where  the  colours,  slightly 
subdued,  have  found  an  admirable  basis,  time  having  gradually  lent  a  grave  tone  to  their 
sweet  harmony." 

When  we  have  let  go  our  common  Cicindela,  Cicindela  vulgaris  (fig.  4),  let  us  look  at 
the  pictures  of  his — not  sisters — but  of  his  cousins  and  his  aunts. 

The  purple  tiger  beetle  (G.  ]mrpurea  Riv.)  is  figured  as  No.   5.      It  is  nearly  the 
same  size  as  vulgaris,  and  is  often  to  be  found  in   its  company.     Its  general  colour  is  a 
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beautiful  metallic  purple ;  sometimes,  however,  it  assumes  a  greenish  garb.  On  either 
wing  cover  there  is  a  bent  reddish  line  extended  from  the  outer  almost  to  the  inner  margin, 
a  dot  lower  down  and  another  at  the  extreme  tip  of  the  inner  margin.     It  rather  delights 


Fig.  7.  Fig.  8.  Fig.  9. 


in  chilly  weather,  and  often  appears  before  the  snow  is  well  gone.  Mr.  Bethune  says  (Rep. 
Ent.  Soc,  1873)  that  he  has  caught  it  in  numbers  in  April,  and  on  one  occasion  as  early 
as  the  1 7th  March,  before  the  snow  was  gone. 

The  six-spotted  tiger  beetle  (C.  sex-guttata,  Fabr.),  fig.  6,  is  a  most  beautiful  insect 
of  a  most  brilliant  metallic  green,  flecked  with  three  small  white  spots  on  each  wing  cover  ; 
Packard  calls  these  markings  "golden  dots." 

The  hairy-necked  tiger  beetle  (C.  hirticollis,  Say),  fig.  7,  is  a  common  species  closely 
resembling,  though  smaller  than,  C.  vulgaris ;  it  is  distinguishable  by  having  whitish 
hairs  on  its  neck. 

C.  generosa,  Dej.,  (fig.  8),  is  more  strongly  marked  than  the  species  already  mentioned, 
and  is  considerably  larger. 

C.  12-guttata,  Dej.,  is  smaller  than  vulgaris,  brownish,  and  decorated  with  twelve 
smaller  reddish  spots. 

C.  punctulata,  Fab.,  is  about  the  size  of  C.  12-guttata,  and  has  a  row  of  smaller  dots 
along  the  inner  margin  of  the  wing  covers,  and  a  couple  of  irregular  lines  on  each  wing 
cover. 

The  tiger  beetle  may  well  be  called  a  beneficial  insect,  and  is  a  valuable  and  should 
be  a  valued  friend  of  man,  although  some  of  the  species  living  at  the  sea-shore  feed  upon 
small  shrimps,  to  the  loss  of  humanity.  Although  it  does  not,  like  that  brilliant  murder- 
ess, the  Dragon-fly  (to  quote  again  the  gushing  Michelet)  clear  the  atmosphere  of  the  gnats 
and  flies  that  torment  mankind,  still  with  its  crossed  daggers,  which  serve  it  for  jaws,  it 
accomplishes  a  swift  and  almost  incredible  havoc  among  the  smaller  insects.  We  should 
take  care  of  it  and  respect  it.  It  is  an  efficacious  auxiliary  to  the  agriculturist.  The 
farmer  by  killing  tiger  beetles  becomes  the  friend  of  those  insect  hosts  that  fatten  on  his 
labours — the  preserver  and  protector  of  those  little  enemies  which  devour  his  substance. 
The  ferocity  of  these  insects  is  remarkable.  They  quickly  tear  off  the  wings  and  legs  of 
their  victim,  and  suck  out  the  contents  of  its  abdomen.  Often,  when  they  are  disturbed 
in  this  agreeable  occupation,  not  wishing  to  leave  it,  they  fly  away  with  their  prey  ;  but 
they  cannot  carry  a  heavy  burden  to  any  great  distance. 

They  are  true  children  of  earth.  The  eggs  are  laid  in  the  earth,  and  in  the  earth 
the  grubs  are  hatched,  and  in  the  earth  they  spend  their  days,  and  in  the  earth  they  pre- 
pare their  shrouds,  and  enwrapped  therein  sleep  their  pupa  sleep  through  the  long  winter, 
and  with  the  returning  warmth  of  spring  crawl  out  of  their  earthy  chambers  to  run  and 
sport  on  earth,  seldom  using  their  new  found  wings  to  fly  away  from  their  beloved  mother. 

The  grubs  are  curious  creatures — hideous  hunchbacks  (fig.  9),  but  possessed  of  brain 
and  stomach.  They  live  in  the  same  localities  as  their  parents,  the  anxious  mother  having 
wisely  deposited  her  eggs  where  food  will  be  most  easily  attainable  by  the  larvae.  Let  us 
examine  a  grub.     LeConte  says  we  can  easily  procure  one  in  spring  by  placing  a  fine  straw 
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down  one  of  their  holes,  for  the  grub  will  push  it  out,  and  rising  above  ground  in  his 
efforts  may  be  captured.  Here  is  a  hole,  and  down  goes  a  straw.  Master  (Jicindela  does 
not  like  vegetables,  and  so  seeks  to  reject  it  with  his  broad  head  ;  when  he  shows  himself 
we  quickly  seize  him.  A  perfect  Daniel  Quilp  we  find  him,  with  head  enormous,  flat, 
metallic  colour,  armed  with  long  curved  jaws.  The  legs  are  six  in  number,  and  on  the 
back,  half  way  between  the  legs  and  tail,  "  are  two  curious  tubercles,  each  terminating  in 
a  pair  of  recurved  hooks."  The  head  and  first  division  of  the  body  are  horny,  the  rest  of 
the  creature  is  soft.  "  The  larva  has  all  the  desire  for  slaughter  evinced  by  its  parents,  but  its 
delicate  skin,  long  body  and  short  legs,  not  only  prevent  it  from  chasing  prey,  but  from 
attempting  a  struggle  with  an  insect  of  any  size;  nevertheless  this  imperfectly  armed  creature 
manages  to  obtain  its  food  without  exposing  itself  to  much  risk.  With  its  short,  thick, 
spiny  legs  it  loosens  the  earth,  and  then  us^ng  its  flat  head  as  a  shovel,  and  turning  itself 
into  a  Z,  hoists  up  the  clay  and  upsets  it  around  the  mouth  of  its  intended  hole.  With 
head  and  legs,  perseverance  and  time,  it  sinks  a  shaft  as  large  in  diameter  as  a  lead  pencil, 
and  about  a  foot  in  depth.  (Dr.  Duncan  says  that  in  England  C.  campestris  runs  a  hori- 
zontal gallery  as  well. )  The  loose  earth  around  the  opening  gives  way  on  the  approach 
of  any  insect  and  precipitates  it  into  the  jaws  of  the  Cicindela,  which  then  descends  into 
its  cavern  and  there  at  its  leisure  devours  its  food."  The  insect  crawls  in  its  tunnel  with 
ease,  and  if  it  wishes  to  remain  set  fast  it  sticks  the  back  of  its  body  against  the  sides  and 
rests  safely  with  the  aid  of  its  hooks.  In  this  position  it  can  poke  its  head  out  of  the 
ground,  thus  closing  the  entrance  of  its  tunnel  and  awaiting  until  some  ant  or  other 
insect  passes  over.  The  top  of  the  larva's  head  forms  the  floor  of  the  cavity,  and  when  an 
insect  touches  it  the  larva  descends  at  once  and  with  great  precipitation,  and  thus  the 
victim  falls  into  the  hole.  When  fully  grown  the  larva  closes  up  the  mouth  of  its  abode, 
and  in  quiet  and  solitude  undergoes  its  metamorphosis,  lying  dormant  during  the  winter 
months. 


The  Tomato  Worm  (Sphinx  quinque-maculata,  Haworth.) 
By  the  Rev.   C.  J.  S.  Bethune,  Port  Hope,  Out. 

Almost  everyone,  I  imagine,  has  had  at  some  time  or  other  his  wonder  and  curiosity 
excited  by  the  strange-looking  pupa  of  the  tomato  worm,  as  it  is  familiarly  termed.  It 
is  frequently  discovered  when  digging  potatoes  in  the  autumn,  or  disturbing  the  soil  where 
tomatoes  have  been  grown.  This  singular  object,  which  is  very  correctly  represented  in 
the  figure,  is  about  two  and  a  half  inches  long  and  half  an  inch  in  diameter,  of  a  chestnut 
brown  colour,  and  round  in  shape,  tapering  towards  both  ends  ;  from  one  end,  which  is  the 
head  of  the  specimen,  there  proceeds  a  long  curved  proboscis  like  the  handle  of  a  jug  ; 
the  other  end  is  divided  into  broad  rings,  and  terminates  in  a  point.  To  one  who  had 
never  seen  anything  of  the  kind  before,  this  object  must  at  first  prove  a  great  puzzle  ;  but 
a  little  careful  examination  will  remove  some  of  the  mystery.  It  must  be  alive,  for  the 
tail  end  moves  ;  but  it  cannot  walk  or  crawl,  and  is  quite  helpless.  If  we  examine  it 
more  closely,  we  find  that  the  rings  that  move  when  the  creature  is  touched  are  very  like 
the  rings  of  a  large  caterpillar,  while  at  the  other  end  we  can  trace  the  eyes,  antennae,  and 
even  the  short  wings  of  a  moth,  but  all  enclosed  in  a  hard  brown  shell.  These  things 
show  us  that  it  is  an  insect  in  its  helpless  pupa  state  ;  the  long  jug-handle  is  the  case 
which  contains  its  tongue  for  sucking  out  the  nectar  from  flowers.  If  we  keep  it  in  some 
damp  earth  till  the  next  year,  there  will  emerge  from  it  a  large  handsome  moth,  of  an 
ashen-grey  colour,  relieved  by  five  bright  orange-yellow  spots  on  each  side  of  its  body  ;  its 
wings  expand  fully  five  inches  in  length,  and  its  body  is  about  the  same  length  as  the 
pupa  or  chrysalis  ;  its  tongue  is  of  immense  length,  about  double  that  of  the  body — when 
at  rest  it  is  coiled  up  like  a  watch-spring  beneath  the  head  of  the  insect.  The  name  of 
the  creature  is  the  five-spotted  sphinx  \ Sphinx  (Macrosila)  quinque-maculata,  Haworth], 

The  larva  or  caterpillar  of  this  insect,  when  fully  grown,  is  larger  than  it  is  shown  in 
the  figure,  being  as  thick  as  a  man's  little  finger,  and  over  three  inches  in  length.  It 
feeds  on  the  leaves  of  both  the  tomato  and  potato  plants.     It  varies  so  much  in  colour 


26 


that  people  often  suppose  that  a  number  of  different  species  of  "  worms  "  are  attacking 
their  plants.  It  is  frequently  of  a  bright  green  marked  with  white,  and  having  along  each 
side  a  series  of  seven  oblique  greenish-yellow  stripes  ;  again  it  may  be  found  with  its 
general  colour  dark  green,  dark  brown,  blackish  green,  and  other  shades,  even  to  deep  black. 
On  the  last  segment  of  the  body  there  is  a  curved  horn  or  tail.     The  accompanying  wood- 


cut '(fig.  10)  affords  so  satisfactory  a  representation  of  the  three  stages  of  the  insect  that[it 

is  unnecessary  to  enter  into  a  minute  detailed  description.  JJS?*3* 

(§g?  The  larva  is  found  feeding  during  July  and  August.     It  often  so  closely  resembles 

the^foliage  on  which  it  reposes,  the  bands  on  its  sides  mimicking  the  ribs  of  the  leaves, 
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that  it  cannot  always  be  detected ;  its  presence,  however,  may  usually  be  traced  by  the 
singularly  marked  cylindrical  pellets  of  excrement  on  the  ground,  and  the  stripped  leaf- 
stalks of  the  plant.  When  fully  grown  the  larva  descends  into  the  earth,  and  there  makes 
a  chamber  for  itself  in  which  to  change  to  its  pupa  state.  Fortunately  the  insect  is  not  a 
very  common  one,  its  numbers  being  kept  in  check  by  a  small  ichneumon-fly  ;  otherwise 
from  its  size  and  voracity  it  would  prove  most  destructive.  Yery  rarely  are  more  than  a 
few  specimens  seen  in  a  tomato  or  potato  patch.  In  the  summer  of  1878,  however,  as  I 
recorded  in  the  Canadian  Entomologist  (vol.  x.,  p.  218),  it  was  so  abundant  that  a 
market-gardener  who  lives  near  me  gathered  four  bushels  of  the  caterpillars  off  an  acre  and 
a  quarter  of  tomatoes  in  one  day  !  That  year  some  of  the  insects  attained  to  the  moth  or 
imago  state  in  October,  but  generally  the  pupa  remains  quiescent  in  the  ground  till  the 
following  season,  and  the  moth  appears  in  June  or  July.  I  have  now  in  my  possession  a 
living  chrysalis  of  this  insect  that  belonged  to  the  abundant  brood  of  1878.  It  was  given 
to  me  by  Mr.  David  Smart,  of  Port  Hope,  who  found  it,  with  a  large  number  of  others, 
in  his  garden.  He  kept  the  chrysalids  in  a  box  of  earth  in  his  cellar  all  last  year  ;  no 
doubt  the  coolness  prevented  the  development  of  the  imago.  He  and  I  are  now  both 
watching  with  much  interest  for  the  appearance  of  the  moths  from  our  specimens,  as  two 
years  in  the  pupa  state  is  by  no  means  a  common  occurrence.  That  the  pupse  are  still 
alive  is  shown  by  the  readiness  with  which  they  move  the  segments  of  the  abdomen  when 
handled  or  disturbed.*  Notwithstanding  the  extraordinary  abundance  of  the  larvae  in 
1878,  there  were  but  few  to  be  seen  last  year  in  this  neighbourhood. 

An  account  of  the  "tomato  worm"  will  hardly  be  complete  without  some  reference 
to  the  supposed  poisonous  character  of  the  larva.  Some  ten  years  ago,  when  in  charge  of 
the  Entomological  department  of  the  Canada  Farmer,  I  took  the  trouble  to  trace  up  some 
of  the  stories  then  very  common  in  the  newspapers  about  cases  of  poisoning  and  death 
from  the  effects  of  the  bite  or  sting  or  venomous  spittle  of  this  insect !  The  result  of  my 
inquiries  in  many  instances  proved  to  be  exceedingly  amusing.  In  every  case  I  found 
that  no  one  could  give  any  information  whatever  as  to  even  the  name  of  the  person  who 
was  supposed  to  have  died  from  the  effects  of  this  insect,  nor  could  I  obtain  a  single 
authentic  instance  of  injury  from  it.  This  was,  of  course,  what  was  to  be  expected,  as 
the  caterpillar  is  physically  incapable  of  injuring  anyone  with  its  bite — much  less  with  its 
tail  or  horn,  or  imaginary  sting.  In  all  probability  these  stories  have  originated  in  the 
fact  that  persons  have  been  severely  affected  by  getting  some  of  the  juices  of  the  tomato 
plant  into  an  open  cut  or  sore,  and  then  ignorantly  have  attributed  their  trouble  to  the 
renom  of  the  ugly  but  innocent  caterpillar. 


Migratory  Insects. 

By  G.  J.  Bowles,  Montreal,  P.Q. 

The  migratory  instinct,  common  to  so  many  species  of  birds,  and  even  of  mammalia, 
is  also  exhibited  by  many  species  of  insects.  In  the  case  of  birds  and  animals  it  has 
mostly  to  do  with  variations  of  climate,  or  the  necessity  of  suitably  providing  for  the  rais- 
ing of  their  young  ;  in  the  case  of  insects  the  causes  of  migrations  are  not  so  evident,  and 
observation  is  required  in  order  to  decide  the  point,  if,  indeed,  it  can  be  decided  at  all.  The 
subject  is  still  in  obscurity,  though  the  efforts  of  American  Entomologists  have  thrown  a 
little  light  upon  it  with  regard  to  some  species.  And  it  is  of  great  interest,  not  only  to 
Entomologists,  but  also  to  tillers  of  the  soil,  as  some  of  'the  insects  which  exhibit  this 
migratory  instinct  are  among  the  most  injurious  to  the  crops  of  the  farmer  and  fruit 
grower. 

The  Locust. 

Chief  among  the  migratory  insects  stands  the  locust,  considered  as  a  group.  On  each 
of  the  continents,  both  of  the  old  and  new  worlds,  some  species  of  the  locust  tribe  have 
from  time  to  time  been  notorious  for  this  habit,  not  only  on  account  of  the  countless 
numbers  in  which  they  have  appeared,  but  also  on  account  of  the  terrible  destruction  they 

*  The  Moth  emerged  from  the  pupa  referred  to  on  the  27th  of  May,  after  being  nearly  two  years  in 
that  state. 
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have  caused.  As  far  back  as  the  time  of  Moses  their  ravages  are  mentioned,  for  one  of 
the  plagues  brought  upon  Egypt  just  before  the  departure  of  the  children  of  Israel  was 
the  plague  of  locusts.  In  Asia,  Africa  and  Europe  their  invasions  have  been  recorded  in 
history,  both  ancient  and  modern.  To  show  the  magnitude  of  the  effects  consequent  on 
their  migrations,  I  give  a  few  instances,  as  taken  by  Dr.  Packard  from  different  historical 
sources.  The  first  account,  after  Joel  in  the  Bible,  whose  descriptions  apply  to  Egypt, 
Syria,  Palestine  and  Asia  Minor,  is  the  statement  of  Orosius  that  in  the  year  of  the  world 
3800  certain  regions  of  North  Africa  were  visited  by  monstrous  swarms ;  the  wind  blew 
them  into  the  sea,  and  the  bodies  washed  ashore  "  stank  more  than  the  corpses  of  a  hun- 
dred thousand  men."  Another  locust  plague,  resulting  in  a  famine  and  contagious  dis- 
orders, according  to  St.  Augustine,  occurred  in  the  kingdom  of  Masinissa,  and  caused  the 
death  of  about  800,000  persons.  Pliny  states  that  the  locusts  visited  Italy,  flying  from 
Africa.  In  Europe  locust  invasions  have  been  recorded  since  1333,  when  they  appeared 
in  Germany.  Mouffit  states  that  in  1478  the  country  about  Venice  was  invaded,  and 
30,000  people  died  of  famine.  In  France  swarms  appeared  at  the  close  of  the  Middle 
Ages.  In  1747  there  was  a  great  invasion  of  Southern  and  Middle  Europe.  Before  and 
after  this  date  vast  swarms  were  observed  in  Asia  and  Africa.  In  Russia,  whose  southern 
plains  form  the  home  of  the  locust,  vast  numbers  have  often  appeared  and  done  great 
damage.  In  China  records  exist  of  the  appearance  of  these  insects  in  devastating  numbers 
173  times  during  a  period  of  1,924  years.  The  three  great  causes  of  famine  in  China  are 
placed  as  flood,  drought  and  locusts. 

The  new  world  has  also  its  migratory  locusts,  equally  destructive  with  those  of  the 
old.  The  Rocky  Mountain  locust,  of  which  we  all  have  heard  so  much,  is  not  the  only 
species.  Central  and  South  America  have  also  their  peculiar  locust.  Their  ravages  have 
been  noted  by  the  old  Spanish  chroniclers  of  Mexico  and  the  adjacent  countries  from  the 
time  of  the  first  conquest.  In  1632  parts  of  Mexico  were  overrun  with  them,  and  in  1738 
and  '39  there  was  an  invasion  by  them  of  the  coasts  of  Oaxaca,  after  which  a  famine 
occurred  in  Yucatan.  In  1855  and  '56  Honduras  and  Guatemala  were  invaded,  and  a 
famine  and  pestilence  of  fever  followed.  And  in  1835  Chili  and  the  eastern  part  of  South 
America  were  infested  with  vast  swarms  of  locusts. 

The  Rocky  Mountain  locust  (Caloptenus  spretus)  having  been  a  subject  of  observa- 
tion by  the  most  eminent  Entomologists  of  the  United  States,  we  know  more  about  its 
habits  and  economy  than  about  those  of  any  other  species.  The  terrible  devastations  it 
has  committed  in  the  Western  States  have  led  to  this  result.  When  an  insect  destroys 
the  crops  in  one  year  to  the  estimated  value  of  $45,000,000,  it  is  about  time  to  study  its 
history  and  habits.  Mr.  Riley  has  published  a  most  interesting  book  on  the  subject,  and 
from  this  I  have  culled  a  few  of  the  most  striking  items.  Its  home  is  on  the  elevated 
plateau  of  the  Rocky  Mountains,  whence  it  migrates  in  favourable  seasons  to  the  west 
and  south  for  hundreds  of  miles,  laying  waste  the  crops  wherever  it  alights  and  doing 
terrible  damage.  It  breeds  in  the  regions  to  which  it  migrates,  and  the  next  generations 
migrate  again  north  and  west  towards  the  "metropolis"  of  the  species,  and  gradually  die  out 
on  the  way,  while  those  that  remain  in  the  place  of  their  birth  also  die  out,  so  that  the  species 
becomes  extinct  in  these  localities  in  a  few  years. 

The  observations  made,  so  far,  give  no  special  reasons  for  these  migrations,  unless  it 
be  the  unusual  abundance  of  the  species  and  the  consequent  scarcity  of  food  in  its  native 
regions.  One  or  two  favourable  seasons  cause  the  insect  to  increase  to  an  immense  ex- 
tent, and  when  they  find  the  supply  of  food  failing  them,  they  mount  into  the  air  in  count- 
less millions,  and,  favoured  by  a  westerly  or  north-westerly  wind,  sail  off  towards  the  set- 
tlements in  search  of  "  fresh  fields  and  pastures  new."  Such  is  the  principal  reason  given 
by  Packard,  though  he  says  possibly  the  reproductive  instinct  may  also  be  concerned. 
And  he  does  not  think  that  these  movements  can  be  the  result  of  a  real  migratory  instinct, 
because  their  migrations  (as  well  as  those  of  the  locusts  of  the  old  world)  are  periodical, 
long  intervals  sometimes  existing  between  them,  so  that  the  development  of  a  migratory 
instinct  would  be  impossible.  If  once  partially  implanted,  the  long  succession  of  non- 
migratory  years  would  effectually  break  up  the  germs  of  such  an  instinct. 

Another  curious  fact  in  connection  with  these  locusts  is,  that  the  generation  born  in 
the  region  to  which  the  species  has  migrated  the  previous  year,  shows  a  tendency  to  return 


29 


north  and  west  towards  the  primal  habitat.  This  has  been  proved  by  repeated  obser- 
vation. One  reason  for  this  is  found  to  be  the  prevalence  of  favourable  winds  at  that  par- 
ticular season  in  the  regions  where  these  locusts  are  produced ;  for  locusts,  and  indeed, 
all  migratory  insects,  are  dependent  to  some  extent  upon  the  winds  for  assistance  and 
direction  in  their  migrations.  This  is  true  for  locusts  all  over  the  world  ;  they  are  brought 
by  the  wind  and  taken  away  by  the  wind.  A  striking  instance  of  this  fact  is  given  in 
the  account  of  the  great  Egyptian  plague  of  locusts  in  the  Book  of  Exodus. 

So  with  our  American  migratory  locust.  The  general  direction  of  the  winds  on  the 
eastern  slopes  of  the  Rocky  Mountains  and  on  the  plains  is,  during  July  and  August, 
west  or  northwest.  These  are  the  months  during  which  the  locusts  come  down  from  their 
mountain  home  to  invade  the  cultivated  plains  of  the  border  States.  And  when  the 
generation  of  which  these  are  the  parents  attain  the  winged  state,  in  the  following  June, 
it  has  been  found  that  the  prevailing  winds  are  from  the  south  and  southeast,  and  thus 
are  favourable  to  the  flight  of  the  locusts  in  a  northerly  or  westerly  direction. 

As  regards  their  powers  of  flight,  it  has  been  proved  by  experiment  that  the  locust, 
when  it  has  a  favourable  wind  (and  it  rarely  flies  at  any  other  time),  does  not  fly  faster 
than  the  wind,  but  merely  uses  its  wings  to  sustain  itself  in  the  air,  and  allows  the  breeze 
to  waft  it  along.  An  observer  proved  this  by  ascending  to  the  top  of  the  State  Univer- 
sity of  Nebraska  when  a  swarm  of  locusts  was  passing,  and  letting  loose  among  the  flying 
grasshoppers  small  bunches  of  cotton.  He  found  that  the  cotton  sailed  along  quite  as  fast 
as  the  grasshoppers  did. 

Their  numbers  are  inconceivably  great.  A  British  officer  who  saw  a  swarm  in  Syria 
estimated  their  number  at  180,000,000,000,000.  The  clouds  of  them  seen  in  the  west 
have  often  exceeded  50  miles  in  length  by  20  in  breadth,  with  a  depth  of  from  a  quarter 
of  a  mile  to  a  mile ;  1,500,000  bushels  of  their  dead  bodies  were  estimated  to  be  lying  on 
the  shores  of  Salt  Lake,  in  Utah,  after  a  visitatiou  of  their  hordes.  And  their  eggs  are 
found  in  the  ground  in  numbers  of  from  100  to  15,000  to  the  square  foot,  in  localities 
favourable  to  their  deposition.  Such  are  some  of  the  reliable  statistics  gathered  regard- 
ing the  Rocky  Mountain  locust. 

A  curious  and  fortunate  fact  with  regard  to  the  locust  is  that  it  does  not  become  ac- 
climated in  the  regions  to  which  it  migrates.  The  hordes  from  the  north,  fresh  from  the 
invigorating  air  of  the  mountains,  are  much  stronger  and  more  vigorous  than  their  pro- 
geny born  the  succeeding  year  in  the  plains  of  Missouri  and  the  other  Western  States. 
Professor  Aughey,  of  the  State  University  of  Nebraska,  tested  their  muscular  strength  by 
attaching  their  hind  legs  to  a  delicate  spring  balance  and  observing  the  degree  of  strength 
they  exerted.  He  invariably  found  that  the  locusts  from  the  mountains  were  stronger 
than  those  born  in  the  plains.  He  also  found  that  the  mountain  insects  could  live  with- 
out food  for  several  days  longer  than  the  others.  Their  eggs  are  also  injured  by  the 
moister  climate,  so  that  it  is  estimated  that  fully  one-half  become  addled  and  never  hatch. 
These  circumstances  tend  to  so  reduce  their  numbers  in  the  new  habitat  that  in  a  few 
years  the  species  dies  out. 

This  locust  is  a  near  relation  of  our  common  Canadian 
locust  (Caloptenus  femur-rubrum),  fig.  11.  The  latter  has 
often  been  injurious  to  the  crops,  particularly  of  grass 
and  hay,  but  has  little  tendency  to  migrate.  It  has  a  vast 
range,  from  Labrador  to  the  Pacific  coast,  including  the 
Western  States  and  Mississippi  Valley  as  far  south  as  35°. 

Leaving  the  locusts,  we  will  pass  to  the  more  pleasing  duty  of  noticing  some  migra- 
tory insects  which  are  comparatively  harmless,  and  are  far  more  beautiful  than  any  of  the 
Orthoptera. 

Many  of  the  butterflies  are  inclined  to  migrations,  particularly  the  whites  and  yel- 
lows (Pieris,  Colias  and  Callidryas ).  These  genera,  with  a  few  exceptions,  are  not  very  plen- 
tiful in  temperate  regions,  but  have  their  home  in  warm  climates.  So  from  equatorial  and 
South  America,  and  from  the  southern  parts  of  Europe  have  come  reports  of  vast  migra- 
tions of  these  butterflies.  Bates,  in  his  "  Naturalist  on  the  River  Amazon,"  gives  an  in- 
teresting account  of  the  uninterrupted  procession  of  butterflies  belonging  to  the  genus 
Callidryas  which  he  saw  passing  from  morning  to  night  in  a  southerly  direction  across  the 
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Amazon.     In  these  cases  migrations  may  perhaps  be  connected  with  the  question  of  food, 
or  of  the  continuance  of  the  species. 

A  butterfly  which  is  well  known  in  Canada,  and  which  has  a   very  wide  range,  is 
noted  for  its  migratory  habits;  it  is  the  Danais  archippus  (fig.  12).    Hardly  a  season  passe* 


Fig.  12. 

but  we  read  of  its  migrations.  Newspapers  in  the  Southwestern  States,  and  the  weather 
signal  officers,  were  constantly  reporting  the  passage  over  Iowa,  Kansas,  Missouri  and 
Texas  of  swarms  of  this  butterfly  during  the  months  of  September  and  October  last. 
Even  in  Canada  they  are  sometimes  seen  in  great  numbers  on  their  way  either  north  or 
south.  I  myself  have  seen  the  shore  of  Lake  Ontario,  near  Brighton,  strewn  with  hun- 
dreds of  their  dead  bodies,  cast  up  by  the  waves,  and  which  no  doubt  had  formed  part  of 
a  swarm  which  from  weakness  or  some  other  cause  had  perished  while  flying  across  the 
lake. 

Mr.  Riley  gives  an  interesting  account  of  the  causes  which  may  lead  to  the  migra- 
tions of  this  butterfly  in  his  third  report.  He  says  : — "It  would  be  difficult  to  give  any 
satisfactory  reason  for  this  assembling  together  of  such  swarms  of  butterflies.  As  I  have 
abundantly  proved  by  examination  of  specimens,  the  individuals  composing  the  swarms 
of  our  Archippus  butterfly  comprise  both  sexes  ;  if  anything  the  females  prevail.  The 
flights  almost  always  occur  in  the  autumn,  when  the  milk-weeds  (AsclepiasJ,  upon  which 
the  larva  of  this  butterfly  feeds,  have  perished.  The  instinct  to  propagate  is,  therefore, 
at  the  time  in  abeyance.  The  butterflies,  unable  to  supply  themselves  with  sweets  from 
flowers,  are  either  attracted  in  quantities  to  trees  that  are  covered  with  honey-secreting 
plants,  or  bark  lice  ;  or  else  they  must  migrate  southward,  where  flowers  are  still 
blooming.  The  Archippus  butterfly  hibernates  within  hollow  trees  and  other  sheltered 
situations.  Southerly  timber  regions  offer  most  favourable  conditions  for  such  hiberna- 
tion. Under  the  most  favourable  conditions  a  large  majority  perish.  A  small  portion  of 
the  females  survive  the  winter.  Such  hibernating  individuals,  upon  waking  from  their 
winter  torpor,  make  at  once  for  the  prairie,  where  the  milk-weeds  most  abound.  Faded, 
and  often  tattered,  they  may  be  seen  flying  swiftly  over  such  prairies. 

"  I  have  no  doubt  but  that  they  travel  thus  for  many  hundred  miles,  keeping  prin- 
cipally to  the  north,  and  ere  they  perish,  supplying  the  milk- weeds  here  and  there  with 
eggs.  A  fresh  brood  is  produced  in  less  than  a  month,  and  these  extend  still  farther 
north,  until  we  find  the  species  late  in  the  growing  season  as  far  up  as  the  Saskatchewan 
country,  where  it  can  scarcely  successfully  hibernate,  and  from  whence  the  butterflies  in- 
stinctively migrate  southward.  We  can  thus  understand  how  there  are  two,  three  or  more 
broods  in  southerly  regions,  and  only  one  towards  British  America. 

"  The  exceptional  flights  noticed  in  the  spring,  and  which,  so  far  as  recorded,  take 
place  quite  early  and  in  the  same  southerly  direction,  find  a  similar  explanation.  They  may 
be  looked  upon  as  continuations  of  the  autumn  flights.  Hibernating  in  the  temperate 
belt,  they  are  awakened  and  aroused  upon  the  advent  of  spring,  to  find  the  milk- weeds 
not  yet  started,  and  they  instinctively  pass  to  more  southern  regions.     There  is  a  south- 
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ward  migration  late  in  the  growing  season  in  congregated  masses,  and  a  northward  disper- 
sion early  in  the  season  through  isolated  individuals." 

It  will  thus  be  seen  that  Mr.  Riley  looks  upon  the  migration  of  D.  archippus  as 
something  analogous  to  the  southern  movement  of  the  birds  on  the  approach  of  winter, 
the  object  in  both  being  the  preservation  of  the  species;  in  the  case  of  the  insect  to  obtain 
a  suitable  place  for  hibernation,  as  well  as  a  continued  supply  of  food  until  the  time  of 
hibernation  arrives ;  in  the  case  of  the  bird  to  secure  food  when  it  would  be  difficult  or 
impossible  to  get  it  in  a  northern  climate.  The  instinct  of  the  butterfly  might  therefore 
be  looked  upon  as  a  true  migratory  instinct,  in  contradistinction  to  that  of  the  locust, 
which  is  of  a  lower  order. 

There  is  another  butterfly  which  displays  this  instinct  to  a  large  extent.  I  refer  to 
the  well-known  Pyrameis  cardui,  or  painted  lady.  It  is  a  cosmopolitan  butterfly,  being 
found  in  all  parts  of  the  world — a  result,  no  doubt,  of  its  migratory  habits,  conjoined  to 
a  faculty  of  acclimatization.  Though  I  have  never  actually  seen  a  migration  of  this 
insect,  I  have  had  no  doubt  for  years  past  that  one  did  take  place  in  the  vicinity  of  Quebec, 
I  think  in  1865  or  '66.  I  had  been  looking  out  for  the  insect  for  several  years,  but  never 
saw  a  single  specimen  till  one  summer,  when  it  suddenly  became  the  most  common  butter- 
fly in  the  neighbourhood.  They  could  be  seen  by  dozens  everywhere.  Next  year  it  was 
not  to  be  found,  nor  did  it  return  during  my  stay  in  Quebec,  up  to  1872. 

I  have  an  idea  that  others  of  the  genus  Pyrameis,  as  well  as  the  species  of  the  allied 
genera,  Grapta  and  Vanessa,  have  these  migratory  habits  to  some  extent.  The  same 
phenomenon,  that  of  scarcity,  then  extreme  abundance  for  one  season,  and  then  disappear- 
ance, took  place  with  regard  to  Vanessa  j -album.  They  were  so  abundant  one  summer 
that  I  even  saw  them  drinking  spruce  beer  from  the  old  applewomen's  kegs  on  the  Upper 
Town  Market,  Quebec,  while  next  season  the  only  specimen  I  found  was  a  poor  dilapidated 
individual  which  I  took  snugly  tucked  away  under  the  coping  of  a  fence,  where  it  had 
evidently  passed  the  winter. 

As  I  said  before,  the  fact  of  Pyrameis  cardui  being  found  in  all  the  four  quarters  of 
the  globe  is  no  doubt  due  to  its  migrating  propensity.  A  further  proof  of  this  is  found 
in  the  well-known  fact  that  our  archippus,  originally  confined  to  America  (though  ranging 
from  Canada  to  Bolivia),  has  lately  spread  over  some  of  the  islands  of  the  Pacific  to 
Queensland  and  New  Guinea,  and  over  the  Azores  to  Europe,  such  extension  of  habitat 
necessarily  indicating  great  power  of  long- sustained  flight.  Since  the  Milk-weeds  are  not 
plants  of  commercial  value,  it  is  highly  improbable  that  the  species  has  been  carried  in  any 
of  its  preparatory  states  in  ships.  The  fact  remains,  however,  that  it  has  been  found  as 
a  new  inhabitant  of  those  countries.  Its  powers  of  flight  will  hardly  be  doubted  by  any 
one  who  has  attempted  to  catch  it  on  the  wing.  But  a  stronger  proof  was  the  exhibition  of 
a  D.  archippus  some  years  ago,  by  Mr.  Pearson,  of  Montreal,  which  had  been  captured 
•on  board  a  ship  on  the  Atlantic,  hundreds  of  miles  from  land. 


On  some  Long-horned  Beetles. 

Clytus. 

By  R.    V.   Rogers,   Jr.,   Kingston,    Ont. 

Among  the  Coleopterous  hosts  there  is  a  family  called  Long-horns,  or  Capricorns,  in 
vulgar  parlance  ;  or  Cerambycidce,  when  we  are  talking  learnedly.  They  derive  these 
names  from  the  fact  that  they  possess  very  long  antennae  (sometimes  longer  than  their 
bodies),  which  are  generally  re-curved  like  the  horns  of  a  wild  goat  (the  Latin  Caper). 
They  form  a  very  large  family  ;  already  4,000  of  them  are  known  and  recognized  by  the 
scientific  world.  They  comprise  some  of  the  largest,  most  showy,  as  well  as  most  des- 
tructive, of  the  beetles;  one  of  African  origin — Prionus  Hayesii  by  name — is  five  inches 
long  and  one  broad,  with  antennae  of  seven  inches  and  legs  of  four.  The  Long-horns  are 
world-wide,  and  their  abundance  is  in  proportion  to  the  richness  of  vegetation  of  different 
countries,  so  that  South  America,  India,  Ceylon  and  the  Moluccas  contain  a  great  number 
•of  the  most  beautiful  and  the  largest  capricorns. 
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They  have  earned  the  name  of  Borers  because  they  are,  in  fact,  "  animated  gimlets,"' 
and  spend  their  lives  while  in  the  larval  state  in  perforating  and  feeding  upon  trees  ; 
some  live  and  carry  on  their  operations  in  the  trunks,  others  in  the  branches  ;  some 
devour  the  wood,  others  the  pith  ;  some  are  found  only  in  shrubs,  some  in  the  stems  of 
herbaceous  plants,  others  confine  their  attentions  to  the  roots.  Some  are  to  be  found  only  on 
one  species  of  plants,  others  have  a  wider  range.  Some  bore  straight  holes,  others  branch 
off  at  divers  angles,  others  make  tracks  as  various  as  those  of  an  engraver,  while  some  are 
regular  screws.  The  Germans,  lovers  of  music, -as  they  are,  call  these  beetles  "Fiddlers," 
because  they  give  forth,  especially  when  annoyed  or  taken  in  the  hand,  a  squeaking  or 
rasping  noise  produced  by  rubbing  the  joints  of  the  thorax  and  abdomen  together.  Some 
of  the  family  are  not  only  musical-boxes,  but  scent  bottles  as  well,  and  emit  a  fragrant 
odour  not  unlike  that  of  otto  of  roses. 

The  members  of  this  family,  as  a  rule,  are  very  handsome,  and  readily  attract  notice 
by  their  elegant  forms  and  resplendent  attire,  that  is,  when  of  full  age  ;  when  young — in 
the  creeping  age — they  are  ugly  in  the  extreme.  Harris  tells  us  that  the  various  members 
of  the  family  resemble  each  other  in  the  following  respects  :  the  antennae  are  long  and 
tapering.  The  body  is  oblong,  approaching  to  a  cylindrical  form,  a  little  flattened  above, 
and  tapering  somewhat  behind.  The  head  is  short  and  armed  with  powerful  jaws.  The 
thorax  is  either  square,  barrel-shaped  or,  narrowed  before,  and  is  not  so  wide  behind  as  the 
wing-covers.  The  legs  are  long;  the  thighs  thickened  in  the  middle;  the  feet  four-jointed, 
not  formed  for  rapid  motion,  but  for  standing  securely,  being  broad  and  cushioned  beneath, 
with  the  third  joint  deeply  notched.  Most  of  these  beetles  remain  upon  the  trees  and 
shrubs  during  the  day  time,  but  fly  abroad  at  night.  Some  of  them,  however,  fly  by  day, 
and  may  be  found  on  flowers,  feeding  on  the  pollen  and  blossoms. 

The  pride  of  our  Canadian  forests,  the  maple  tree,  suffers  much 
from  the  attacks  of  Clytus  speciosus  (fig.  13),  the  largest  of  our  native 
members  of  the  family.     This  beautiful  beetle  is  easily  recognized  ;  it 
is  about  in  inch  in  length,  and  the  third  of  one  in  breadth.     The  head 
is  yellow  with  antennae  and  eyes  of  reddish  black.     In  shape  the  body 
is  somewhat  cylindrical,  a  little  flattened  above  and  tapering  behind. 
The  thorax  is  black  with  two  yellow  transverse  spots  on  each  side.     The 
wing  covers  for  more  than  half  their  length  are  black,  for  the  rest  they 
are  yellow  ;  they  are  gaily  ornamented  with  bands  and  spots  arranged 
as  follows :    A  yellow   spot  on   each  shoulder,  a  broad  yellow  curved 
band  or  arch,  of  which  the  yellow   scutel  forms   the  keystone,   on  the  base  of  the  wing 
covers  ;  behind  this  a  zig-zag  yellow  band  forming  the  letter  W ;  across  the  middle  another 
yellow  band  arching  backwards,  and  on  the  yellow  tip  a  curved  band  and  a  spot  of  a  black 
colour  ;  the  legs  are  yellow. 

The  under  side  of  the  abdomen  is  reddish  yellow,  variegated  with  brown.  The  female 
has  the  advantage  of  her  mate  in  size,  but  her  antennae  are  somewhat  shorter.  She  po- 
ssesses a  pointed  tube  at  the  end  of  the  abdomen,  through  which  the  eggs  are  passed  from 
her  body  into  the  cracks  and  crevices  of  the  bark.  The  tube  can  be  contracted  or  exten- 
ded at  the  will  of  the  fair  owner  and  to  suit  the  emergency  of  the  case. 

The  parent  lays  her  eggs  on  the  bark  of  the  maple  in  July  or  August.  As  soon  as 
the  grubs  are  hatched  they  burrow  into  the  bark,  and  there  find  protection  during  the 
cold  of  winter.  When  the  warm  days  again  return  the  larvae  begin  again  their  labours, 
penetrating  deeper  and  deeper  into  the  heart  of  the  tree,  sometimes  tunnelling  as  much  as 
three  inches  into  the  solid  wood,  they  make  long  and  winding  galleries  up  and  down  the 
trunks.  A  carpenter  is  known  by  his  chips,  so  their  presence  is  readily  detected  by  the  little 
heaps  of  sawdust  that  they  throw  out  of  their  work-shops.  If  in  time  a  stiff  wire  is 
inserted  into  their  holes  they  can  be  easily  put  an  end  to  by  impaling.  They  are  long, 
whitish,  fleshy,  deeply  marked  by  transverse  cuts  ;  their  legs,  although  sixteen  in  number, 
are  merely  rudimentary  promises  of  legs,  and  for  ornament,  not  use  ;  they  are  of  no  avail 
for  the  purpose  of  locomotion.  Not  by  means  of  their  eight  pairs  of  legs,  but  by  alter- 
nately contracting  and  extending  the  segments  of  their  bodies,  do  these  worm-like  creatures 
force  their  way  along,  and  in  order  to  assist  their  progress  each  segment  is  furnished  with 
fleshy  tubercles  capable  of  protrusion,  and  which  being  pressed  against  the  sides  of  their 
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retreats,  enable  them  to  thrust  forward  by  degrees  the  other  segments  (Ent  Rep.,  1872, 
p.  36). 

The  head  is  the  box  of  tools  with  which  they  saw  and  cut  their  way  through  the 
wood ;  their  work  "  is  done  slowly  but  effectively,  and  their  gnawing  teeth,  though  slow 
in  action,  are  as  resistless  as  the  mordant  tooth  of  time." 

About  midsummer  these  busy  little  carpenters  who  have  never  seen  the  light  of  day, 
unless  by  accident,  strike — not  for  higher  wages  but  for  a  higher  stage  of  existence ;  they 
labour  no  more,  but  in  the  innermost  recesses  of  their  living  homes  fold  themselves  up 
snugly  for  their  pupa  sleep.  At  first  the  nymph  is  soft  and  whitish,  but  gradually  it 
hardens  and  darkens  till  at  last  it  lies  enwrapped  in  a  filmy  veil,  beneath  which  all  the 
external  parts  of  the  future  beetle  are  visible.  The  wings  and  the  legs  are  folded  calmy 
on  the  breast,  while  the  long  antennae  are  turned  back  against  the  sides  of  the  body  and 
then  tucked  up  between  the  legs.  When  at  length  it  has  become  matured,  it  breaks  its 
slumbers,  forces  its  way  through  the  bark,  and  comes  out  of  its  dark  and  narrow  retreat  to  see 
the  world  and  enjoy  for  the  first  time  the  glorious  light  of  day  and  the  pleasures  of  legs 
and  wings,  and  love  and  passion,  and  to  propagate  its  race. 

Clytus  pictus  Drury,  or  the  Painted  Clytus,  is  another  of  our  common  species.  Its 
form  is  very  similar  to  that  of  C.  speciosus,  and  it  varies  from  six-tenths  to  three-fourths 
of  an  inch  in  length.  Harris  thus  describes  it  :  It  is  velvet  black,  and  ornamented  with 
transverse  yellow  bands,  of  which  there  are  three  on  the  head,  four  on  the  thorax,  and  six 
on  the  wing-covers,  the  tips  of  which  are  also  edged  with  yellow.  The  first  and  second 
bands,  on  each  wing-cover  are  nearly  straight ;  the  third  band  forms  a  V,  or  united  with 
the  opposite  one,  a  W,  as  in  speciosus ;  the  fourth  is  also  angled,  and  runs  upwards  on  the 
inner  margin  of  the  wing-cover  towards  the  scutel  ;  the  fifth  is  broken  or  interrupted  by 
a  longitudinal  elevated  line,  and  the  sixth  is  arched  and  consists  of  three  little  spots. 
The  antennae  are  dark  brown,  and  the  legs  are  rust-red. 

Clytus  Bobinice,  Forster. — According  to  Walsh,  the  male  of  this  species  differs  from 
C.  pictus  in  having  much  longer  and  stouter  antennae,  and  in  having  its  body  tapered 
behind  to  a  blunt  point,  while  the  female  is  not  distinguishable  at  all.  This  insect  does 
great  injury  to  the  locust  and  acacia  trees,  and  appears  in  the  perfect  state  in  September. 
Harris  confounds  this  with  Clytus  pictus;  in  fact,  it  was  long  considered  by  Entomologists 
to  be  identical  with  it.     It  has  sometimes  been  known  as  Clytus  flexuosus,  Fab. 

During  comparatively  late  years  Robinice  has  been  extending  its  sphere  of  operations. 
For  a  long  time  it  was  known  only  in  New  York.  Some  thirty  years  ago  it  appeared  in 
Chicago,  and  in  1863  it  was  seen  two  hundred  miles  further  west.  In  1855  it  was  first 
observed  in  Montreal ;  in  1862  it  was  very  destructive  to  the  locust  trees  around  Toronto; 
In  1873  Mr.  E.  B.  Reed  saw  it  in  enormous  numbers  in  London,  Ont.  Now  it  seems  to 
be  quite  at  home  in  all  parts  of  Ontario.  Harris,  speaking  evidently  of  this,  though 
under  the  name  of  C.  pictus,  says:  "In  the  month  of  September  these  beetles  gather  on 
the  locust  trees,  where  they  may  be  seen  glittering  in  the  sunbeams,  with  their  gorgeous 
livery  of  black  velvet  and  gold,  coursing  up  and  down  the  trunks  in  pursuit  of  their  mates, 
or  to  drive  away  their  rivals,  and  stopping  every  now  and  then  to  salute  those  they  meet, 
with  a  rapid  bowing  of  the  shoulders,  accompanied  by  a  creaking  sound,  indicative  of 
recognition  or  defiance.  Having  paired,  the  female,  attended  by  her  partner,  creeps  over 
the  bark,  searching  the  crevices  with  her  antennae,  and  dropping  therein  her  snow-white 
eggs,  in  clusters  of  seven  or  eight  together,  till  her  whole  stock  is  safely  stored.  The  eggs 
are  soon  hatched,  and  the  grubs  immediately  burrow  into  the  bark,  devouring  the  soft 
inner  substance  that  suffices  for  their  nourishment  until  the  approach  of  winter,  during 
which  they  remain  at  rest  in  a  torpid  state.  In  the  spring  they  bore  through  the  soft 
wood,  more  or  less  deeply  into  the  trunk,  the  general  course  of  their  winding  and  irregular 
passages  being  in  an  upward  direction  from  their  place  of  entrance.  For  a  time  they  cast 
their  chips  out  of  their  holes  as  fast  as  they  are  made,  but  after  a  while  the  passage  becomes 
clogged,  and  the  burrow  more  or  less  filled  with  the  coarse  and  fibrous  fragments  of  wood, 
to  get  rid  of  which  the  grubs  are  often  obliged  to  open  new  holes  through  the  bark.  The 
seat  of  their  operations  is  known  by  the  oozing  of  the  sap  and  the  dropping  of  the  saw- 
dust from  the  holes.  The  bark  around  the  part  attacked  begins  to  swell,  and  in  a  few 
years  the  trunks  and  limbs  will  become  disfigured  and  weakened  by  large  porous  tumours, 
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caused  by  the  efforts  of  the  trees  to  repair  the  injuries  they  have  suffered.  .  .  .  The 
grubs  attain  their  full  size  by  the  20th  of  July,  soon  become  pupae,  and  are  changed  into 
beetles  and  leave  the  trees  early  in  September.  Thus  the  existence  of  the  species  is  limited 
to  one  year." 

Space  will  not  permit  me  to  speak  of  the  other  members  of  this  interesting  and  beau- 
tiful family — nobilis,  luscus,  campestris,  undulatus,  longipes,  etc.,  each  one  of  which  is 
well  worthy  of  a  full  description  and  biography. 


Some  Notes  on  Coleoptera  for  Beginners. 

By  C.  G.  Siewers,  Newport,  Ky. 

In  answer  to  a  query  in  the  March  Entomologist  as  to  the  rearing  of  larvae  of  wood- 
boring  beetles,  I  would  say  that  it  is  very  difficult  to  do  after  they  have  been  removed 
from  their  burrows.  Try  damp  sawdust  of  the  same  wood.  The  better  plan  where  in- 
fested timber  is  found,  is  to  saw  into  short  lengths,  pack  in  tight  box  and  cover  with  a 
wet  cloth.  Many  kinds  cannot  bore  in  dry  wood.  Many  Buprestidse  perish  from  in- 
ability to  perforate  the  bark  of  dead  trees  which  has  sprung  loose  from  the  wood  and  be- 
come hardened  by  the  sun.  They  then  fall  an  easy  prey  to  ants,  roaches  and  caribs. 
Where  wild  grape  vines  abound,  cut  them  off  at  the  ground  in  May  or  June,  and  let  them 
hang  ;  in  early  spring  saw  them  into  short  lengths  and  box  them,  and  some  rare  beetles 
may  be  taken.  Grubs  under  stones  put  away  in  the  same  ground  in  tin  or  glass,  kept 
moist ;  found  under  logs,  use  the  log  debris,  and  add  some  sawdust.  Finding  two  very  large 
grubs  with  black  heads  under  a  log  late  in  the  fall,  I  put  them  away  in  a  tin  can  with  log 
refuse  and  sawdust,  and  found  a  male  ash  beetle  and  a  dead  pupa  in  July.  This  beetle, 
Xyloryctes  satyrus  (Fab.),  is  taken  under  the  roots  of  ash  trees,  and  falls  a  victim  to  its 
curiosity,  for  if  you  begin  to  dig  for  them  they  will  come  out  to  see  what  is  going  on.  I 
took  fifteen  from  one  tree  in  that  way.  April  and  May  are  generally  devoted  to  search- 
ing in  logs  and  dead  trees  for  beetles,  when  many  nymphs  can  be  collected,  which  can 
generally  be  hatched  out  in  a  week  or  two.  June  and  July  are  the  great  beating  months. 
I  have  discarded  the  beating  net  for  the  inverted  umbrella,  and  so  will  any  one  who  has 
tried  both,  as  beating  the  low  limbs  of  trees  around  the  edges  of  wood  will  yield  tenfold 
the  quantity  and  variety  that  bush  and  weed  beating  will.  Woods  protected  from  cattle 
and  hoes,  and  full  of  vines  and  bushes,  are  best.  Little  is  got  by  beating  in  the  interior 
of  woods.  Insect  life  swarms  along  the  edges.  Examine  the  trunks  of  trees,  and  where 
flat  stones  abound  scoop  out  cavities  under  them,  where  Cychrus  and  various  caribs  may 
be  trapped;  Cychrus  are  snail-feeders,  and  some  bait  traps  with  snails  strung  on  strings 
through  the  shell.  The  beans  of  the  honey  locust  yield  Spermophagus  Robinioz ;  the  fun- 
gus puff-ball,  Ly  coper  dinaf err  uginea;  all  kinds  of  fungus  swarm  with  beetles,  also  SlapJi- 
ilinida.  Pselaphidce  are  taken  on  the  under  side  of  stones,  but  mostly  by  sifting  around 
decayed  stumps  on  to  a  white  cloth.  Beat  wild  plum  trees  and  haws  when  in  blossom. 
Where  beetles  are  found,  by  carefully  replacing  stones  and  bark  more  may  be  taken,  as 
their  scent  remains.  I  was  glad  to  take  a  single  specimen  of  that  rare  and  handsome 
longicorn,  Dryobius  sexfasciatus,  in  one  season,  but  in  the  summer  of  1878  I  found  five 
under  one  piece  of  bark  of  beech  ;  so  last  season,  wlien  I  found  a  small  colony  under  bark 
on  a  dead  maple,  I  tied  the  bark  on  again,  and  took  seventeen  more  at  different  visits. 
Various  beetles  are  also  found  on  fruit  and  flowers.  In  closing,  I  would  advise  beginners 
to  put  small  insects  on  paper  slips  or  wedges,  and  not  pin  them  with  a  No.  2  pin,  as  it 
cannot  be  inserted  in  cork  without  plyers,  and  is  very  liable  to  buckle.  No.  3  enters  cork 
readily,  is  not  too  large  for  paper  slips,  and  about  right  for  larger  specimens.  Further,  do 
not  use  Spaulding's  glue  ;  it  will  turn  your  wedges  brown,  as  it  contains  a  discolouring 
acid.  Make  your  own  liquid  glue — better  at  one-fourth  the  cost.  Dissolve  light  coloured 
glue  or  isinglass  in  the  usual  way  :  then,  while  hot,  stir  in  alcohol,  or  a  light  coloured, 
strained  vinegar,  till  it  is  thin  enough,  and  decant  into  a  bottle.  It  can  then  be  thinned 
with  a  little  water,  or  by  warming. 
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A  New  Enemy  of  the  Black  Spruce,  Abies  Nigra. 


By  Dr.  H.  A.  Hag  en,  Camb) 


Mass. 


An  enemy  of  Abies  nigra  sent  to  me  by  Mr.  C,  S.  Sargent,  from  the  Arboretum  of 
Harvard  University,  induced  me  to  compare  the  literature  about  the  enemies  of  this  tree. 
To  my  surprise,  all  that  is  published  consists  of  two  very  excellent  papers  by  Mr.  Ch.  H. 
Peck,  Albany.  One,  "The  Black  Spruce,"  read  before  the  Albany  Institute,  May  4, 
1875,  8v.,  pp.  21  ;  the  other  in  the  New  York  State  Museum's  Report  of  the  Botanist, 
No.  30.  I  do  not  remember  to  have  seen  these  papers  recorded  in  entomological  serials. 
There  are  noted  two  vegetable  parasites,  Arceuthobium  pusillum  and  Peridermium  decolo- 
rans.  Of  insects  are  recorded  a  plant-louse  near  Adehjes  coccineus,fxnd  some  Hemipterous 
gall  imsect ;  also,  two  beetles,  Hylurgus  rufipennis  and  Apate  ricfipennis. 

The  twigs  sent  to  me  contained  numerous  pale  spots,  the  consequence  of  some  dead 
leaves,  three  or  more,  one  near  the  other.  The  examination  of  those  leaves  showed  on 
every  one  at  the  base,  sidewards,  a  small  round  hole.  The  interior  of  the  leaf  was  hol- 
low, in  some  cases  only  the  lower  half,  where  the  enemy  had  not  yet  finished  the  work. 
I  discovered  directly  a  small  caterpillar,  belonging  to  Tineidae  and  probably  to  the  Argy- 
resthians,  as  the  destructive  enemy.  The  biological  collection  contains  no  enemy  of  the 
black  spruce,  and  no  similar  destruction  of  pines,  except  a  somewhat  related  twig  of 
Finns  Canadensis,  quoted  also  as  probably  done  by  an  Argyresthian  larva.  In  Mr. 
Chambers'  valuable  list  no  Tineid  living  on  spruce  is  recorded. 

The  European  literature  contains  only  one  fact  similar  to  the  American.  It  is  re- 
corded that  Cedestis  farinatella  hollows  the  lexves  of  pines.  But  until  now  no  American 
species  of  Cedestis  is,  known.  Probably  the  moth  will  be  raised  and  the  mystery  solved; 
at  all  events,  T  desire  to  draw  the  attention  of  entomologists  to  this  enemy.  Perhaps  it  may 
be  more  common  than  is  supposed,  Prof.  Peck  stating  as  a  fact  that  the  spruce  trees  in 
some  parts  were  said  to  be  dying  at  an  unusual  rate,  as  if  affected  by  some  fatal  disease. 
To  judge  by  analogies,  the  attack  made  by  Hylurgus  and  Apate  is  only  a  consequence  of 
the  previous  attacks  by  other  enemies. 


Notes  of  the  Swarming  of  Danais  Archippus  and  Other  Butterflies. 


While  spending  the  winter  of  1875-76  in  Apalachicola,  Florida,  I  found  one  of  these 
archippus  swarms  in  a  pine  grove  not  far  from  the  town.  The  trees  were  literally  fes- 
tooned with  buttterflies  within  an  area  of  about 
an  acre,  and  they  were  clustered  so  thickly  that 
the  trees  seemed  to  be  covered  with  dead  leaves  ; 
fig.  14  will  enable  the  reader  to  form  some  idea 
of  their  appearance  thus  grouped.  Upon  shak- 
ing some  of  the  trees  a  cloud  of  butterflies  flew 
off,  and  the  flapping  of  their  wings  was  distinctly 
^5*^  /0l/M  W^     iSPI  audible.     They  hung  in  rows  (often  double)  on 

the  lower  dead  branches,  and  in  bunches  on  the 
needles.  I  find  by  my  note  book  that  visiting 
the  flock  towards  evening,  it  was  receiving  ad- 
ditions every  moment.  I  caught  a  net  full  off 
a  bunch  of  dead  needles,  and  walking  away  to 
some  distance  and  letting  them  go,  all  but  three 
returned  to  the  flock.  The  question  as  to  where 
they  came  from  seems  a  very  interesting  one.  I 
Fig.  14.  was  told  by  Dr.  A.  W.  Chapman  that  there  was 

hardly  milkweed    enough  in  all  Florida  to  produce  one  of  these  flocks,  which  doubtless 
do  not  confine   themselves  to  Apalachicola.     During  my  visit  I   found   two   more  flocks 
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not  far  from  the  first,  but  neither  of  these  was  as  large.     I  should   mention  that  I  often 
observed  examples  among  them  in  coitu. 

I  have  seen  archippus  flocking  at  the  Isles  of  Shoals,  N.H.,  towards  evening,  in 
very  much  the  same  manner,  having  flown  nine  miles  from  the  mainland.  I  have  also 
seen  clusters  of  Vanessa  J-album  on  tree  trunks  at  dusk  in  New  Hampshire,  which 
seemed  to  present  a  parallel  to  the  archippus  flocks,  though  of  course  on  a  very  small 
scale. 

R.  Thaxter,  Newtonville,  Mass. 

The  assembling  of  D.  archippus  is  perhaps  not  so  frequently  noticed  as  their  passing 
over  localities  in  flocks.  Several  years  ago  I  saw  them  congregating  in  a  bit  of  woods  in 
the  neighbourhood  of  the  city  which  I  was  visiting  at  the  time.  At  least  every  other  day 
they  were  hanging  in  a  listless  kind  of  manner  to  the  underside  of  branches  in  immense 
numbers,  with  their  wings  closed,  and  not  noticeable  miles  disturbed,  very  few  being  on 
the  wing.  Their  favourite  resting  place  seemed  to  be  dead  pine  twigs,  which  would  be 
drooping  with  their  weight,  and  in  more  than  one  instance  I  saw  one  too  many  light  and 
the  twig  snap,  and  send  a  dozen  or  more  into  the  air  to  seek  for  another  perch.  In  going 
to  and  from  the  woods  I  have  seen  several  of  them  at  once  coming  from  different  direc- 
tions, high  in  the  air,  sailing  along  in  their  own  easy  and  graceful  way,  all  converging  to 
the  one  spot.  I  did  not  see  them  depart.  I  went  one  day  and  could  not  find  one  in  the 
woods  ;  and  as  there  were  thousands,  perhaps  hundreds  of  thousands  of  them,  it  would 
have  been  a  fine  sight  to  see  them  go.  The  following  year  they  were  remarkably  scarce, 
and  it  was  three  years  before  they  were  even  moderately  plentiful. 

J.  Alston  Moffat,  Hamilton,  Ont. 

A  very  remarkable  gathering  of  Danais  archippus  came  under  my  observation,  at 
Racine,  Wisconsin,  in  the  first  week  of  September,  1868.  The  insect  appeared  in  great 
numbers,  and  gathered  in  several  swarms  about  trees  in  the  vicinity.  The  day  was  cloudy, 
but  without  rain.  Shortly  after  noon  the  swarms  seemed  to  gather,  and  settled  upon  a 
tree  in  my  garden,  a  well-formed  black  oak  about  15  inches  in  diameter  at  the  trunk,  and 
perhaps  40  feet  high.  The  swarm  covered  the  southern  aspect  of  this  tree  so  abundantly 
that  the  green  of  the  leaves  was  quite  obscured  by  the  brown  of  the  wings  of  the  butter- 
flies. A  few  sailed  back  and  forth  through  the  air  as  if  seeking  a  place  to  alight,  when  the 
wings  of  those  sitting,  opening  and  shutting  as  if  by  a  single  impulse,  caused  the  prevailing 
colour  to  shift  from  the  dark  hue  of  the  upper  surface  to  the  lighter  colour  of  the  lower 
surface.  They  remained  until  after  nightfall,  but  were  gone  when  we  looked  for  them 
in  the  morning.  No  attempt  was  made  to  capture  or  count  them,  but  the  swarms 
must  have  contained  some  thousands. 

S.  H.  Peabody,  Champaign,  Ills. 

During  the  first  week  in  July  I  found  Melitcea  phaston  in  considerable  quantities 
in  a  small  clearing  in  Dow's  swamp,  about  one  mile  south  of  this  city.  The  swamp  is 
densely  wooded  with  tamarack  and  a  thick  undergrowth  of  Myrica  gah,  Salices,  Alnus 
incana,etc,  besides  many  herbaceous  plants,  and  among  them  (but  not  at  all  plentiful) 
Chelone  (jlabra.  Upon  inquiry,  I  find  that  this  clearing  was  the  exact  locality  where  the 
late  Mr.  B.  Billings  found  this  butterfly  in  1870. 

J.  Fletcher,  Ottawa. 

Prof.  J.  E.  Willet,  of  Macon,  Georgia,  writes  under  date  of  19th  January,  1880  : 
— "  I  saw  Callidryas  tubule  passing  here  in  great  numbers  during  Sept.,  Oct.  and  Nov., 
1878,  from  N.-W.  to  S.-E.  About  noon,  when  they  were  most  abundant,  there  would  be 
half  a  dozen  visible  all  the  time,  crossing  a  15-acre  square  of  the  city.  They  pursued  an 
undeviating  course,  flying  over  and  not  around  houses  and  other  obstructions.  They  flew 
near  the  ground,  and  stopped  occasionally   to  sip  at   conspicuous   flowers.     A  geranium 
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with  scarlet  flowers,  and  set  in  the  open  yard,  attracted  most  that  flew  near  it.  Papers  in 
southern  Georgia  noticed  the  great  numbers  passing  at  different  points  ;  and  a  friend  in 
southern  Alabama  sent  me  specimens  of  the  same,  saying  that  they  were  subjects  of 
speculation  there.  About  March,  1879,  there  was  a  similar  migration  from  S.-E.  to  N.- 
W.,  but  in  diminished  numbers.  I  saw  the  fall  migrations  again  Oct.  and  Nov.,  1879, 
but  in  smaller  numbers  than  in  1878.  A  lady  of  southern  Georgia  told  me  that  her  husband 
called  her  attention  to  the  fall  migration  twenty-six  years  ago,  and  that  she  had  observed  it 
every  year  since.      C.  eubule  is  found  here  in  small  numbers  at  other  seasons  of  the  year." 

In  the  course  of  the  last  two  or  three  years  several  accounts  have  appeared  in  Nature 
of  the  flight  of  Lepidoptera  in  large  numbers.  I  observed  a  similar  phenomenon  in  1870, 
which  may  present  sufficient  interest  to  be  put  on  record.  In  the  summer  of  that  year, 
in  the  month  of  August  as  well  as  I  remember,  I  was  crossing  the  harbour  of  this  city  in 
the  3  p.m.  trip  of  the  steam  packet-boat  between  the  city  and  Moultrie ville,  on  Sullivan's 
Island,  at  the  entrance  of  the  harbour,  a  summer  resort  of  the  inhabitants  of  our  city.  The 
distance  is  between  four  and  five  miles,  and  when  about  half  way  or  perhaps  two-thirds, 
the  steamer  passed  through  an  immense  stream  of  butterflies  crossing  the  harbour  towards 
the  S.-W.  They  were  all  of  the  genus  Callidryas,  whether  C.  eubule  or  C.  marcellina  (if 
indeed  they  be  different  species)  I  could  not  determine.  The  wind  was  light,  and  from 
the  rapid  motion  of  the  vessel,  it  was  difficult  to  say  whether  the  insects  were  aided  or 
opposed  by  it  in  their  transit.  As  the  vessel  passed  obliquely  through  the  stream,  their 
rate  of  motion  could  not  be  determined,  and  the  dimensions  of  the  stream  only  roughly 
estimated  ;  it  seemed  to  be  six  or  eight  yards  wide,  about  as  many  high,  and  extended  a 
hundred  yards  or  more  on  each  side  of  the  vessel.  Whence  they  came  or  whither  they 
went  could  not  be  ascertained  ;  they  seemed  to  be  crossing  the  harbour  in  a  direction  nearly 
parallel  to  the  general  travel  of  the  coast. 

Lewis  R.  Gibbes,  Charleston,  S.  C. 


APPOINTMENT  OF  STATE  ENTOMOLOGIST  FOR  NEW  YORK. 

We  learn  with  much  pleasure  that  our  esteemed  friend  and  valued  contributor,  Mr. 
J.  A.  Lintner,  of  Albany,  N.Y.,  has  received  the  appointment  of  State  Entomologist.  A 
better  qualified  man  for  the  position  could  not,  we  believe,  be  found.  Mr.  Lintner  has 
for  the  past  thirty  years  devoted  a  large  portion  of  his  time  to  the  study  of  Entomology, 
and  paid  especial  attention  to  that  practical  department  of  the  science  which  treats  of 
insects  injurious  to  agriculture.  The  enormous  loss  occasioned  yearly  by  destructive 
insects,  is  now  well  known,  and  every  means  discovered  to  prevent  or  lessen  these  ravages 
results  in  a  large  yearly  gain  to  the  cultivators  of  the  soil.  The  special  business  of  the 
State  Entomologist  will  be  to  endeavour  to  ascertain  how  this  desirable  end  can  best  be 
accomplished.     We  anticipate  good  results  from  this  judicious  appointment. 


OTTAWA  FIELD  NATURALISTS'  CLUB. 

TRANSACTIONS    NO    I. 

The  records  of  the  first  year's  efforts  of  this  active  and  enterprising  organization  fill 
a  goodly  octave  pamphlet  of  sixty-two  pages,  which  is  adorned  with  two  excellent  plates. 
From  the  annual  report  of  the  Council,  contained  therein,  we  learn  that  the  Club  has  a 
membership  of  over  eighty,  and  that  five  excursions,  for  the  purpose  of  collecting  objects 
of  natural  history,  have  taken  place  during  the  year,  with  an  average  attendance  of  thirty. 
During  the  winter  months  a  successful  series  of  soirees  were  held,    seven  in  number,   at 
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each  of  which  interesting  papers  were  read  by  members,  and  the  specimens  collected  on 
the  excursions  exhibited.  Many  of  the  papers  are  published  in  the  Transactions  ;  also  a 
list  of  plants  collected  in  the  Ottawa  district  by  the  energetic  Vice-President,  Mr.  James 
Fletcher. 

In  the  successful  maintenance  of  this  Natural  History  Club,  Ottawa  has  set  a  noble 
example,  which  we  trust  will  be  speedily  followed  by  similar  organizations  in  other  cities 
of  our  Province. 


OBITUARY. 

Professor  Samuel  Stehman  Haldeman,  of  the  University  of  Pennsylvania,  a  dis- 
tinguished naturalist  and  philologist,  and  at  one  time  President  of  the  American  Philo- 
logical Association,  died  on  Tuesday  evening,  September  10th,  at  his  residence  in  Chickis, 
near  Columbia,  Pa.,  aged  sixty-eight  years. 

Professor  Haldeman  has  long  been  noted  also  for  his  devotion  to  Entomology.  He 
attended  the  late  meetings  of  the  Entomological  Sub-section  of  the  American  Association 
for  the  Advancement  of  Science,  at  Boston,  in  August,  and  took  an  active  part  in  the 
discussions.  At  that  time  he  seemed  to  be  in  good  health  and  spirits.  By  his  genial 
disposition  and  open  generous  bearing  he  has  endeared  himself  to  a  large  circle  of  friends, 
who  will  sincerely  mourn  his  loss. 


NOTES  ON  SOME  RARE  INSECTS  CAPTURED  IN  ONTARIO  DURING  1880. 

By  Wm.  Saunders,  London,  Ont. 

LlBYTHEA    BACHMANI. 

Twelve  years  ago,  in  August,  1868,  a  specimen  of  this  butterfly  was  captured  on  the 
beach,  in  Hamilton,  by  Miss  Mills,  and  a  record  of  this  capture,  with  some  observations 
on  the  insect,  appeared  in  the  November  number  of  the  Canadian  Entomologist  for  that 
year.  We  have  no  evidence  of  its  having  been  found  before  this,  and  no  records  of  any 
such  capture  since,  until  the  present  season,  when  a  good  specimen  was  taken  by  Mr.  J.  M. 
Denton,  at  Port  Stanley. 

In  fig.  15,  we  give  a  representation  of  this  species, 
which  is  remarkable  for  its  very  long  palpi — fully  one-fifth 
of  an  inch  in  length,  and  presenting  the  appearance  of  a 
beak ;  brown  above,  whitish  below. 

The  wings  are  angular,  and  expand  about  an  inch 
and  three  quarters.  The  fore  wings  are  dark  brown,  with 
three  white  spots  arranged  in  a  triangle  near  the  tip ;  the 
upper  inner  one  largest,  oblong,  and  irregular  in  form; 
the  lower  one  is  also  oblong,  but  smaller,  and  the  outer 
one  smallest.     Beyond  the  middle  of  the  wing  there  are  ^l&-  15> 

two  large  fulvous  spots,  the  upper  one  elongated  and  pointed  at  both  ends,  the  lower  one 
oblong,  irregular,  and  divided  near  the  middle  by  a  dark  brown  nervule.  The  hind  wings 
are  dark  brown  above,  with  a  large,  irregular,  fulvous  patch  across  the  middle. 

The  under  side  of  the  fore  wings  is  paler  than  the  upper,  with  the  same  white  spots 
and  fulvous  markings,  the  latter  somewhat  larger  than  above.  The  hind  wings  have  a 
wide  brown  border  on  the  hind  margin,  within  which  they  are  bluish,  iridescent  and 
streaked  with  brown. 
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I  am  not  aware  that  any   description   of    the   larva   of  .this  butterfly  has  ever  been 
published. 

Papilio  Philenor. 

This  beautiful  butterfly,  common  in  the   Southern  States  has  usually  been  very  rare 
in  Canada.     The  general  appearance  of  the  insect  is  given   in  flg.   16,  but  it  is  impos- 


Fig.  16. 

sible  with  a  woodcut  to  give  any  idea  of  the  brilliancy  of  the  colouring.  The  fore  wings 
are  black,  with  a  rich  greenish  metallic  reflection,  and  a  row  of  white  spots,  absent  in  the 
male,  near  the  hinder  margin  which  is  slightly  undulating  and  partly  edged  with  white. 
The  hind  wings  are  of  a  brilliant  metallic  bluish  green,  with  six  white  spots  and  some 
streaks  of  the  same  colour  on  the  margin. 

The  under  side  of  the  fore  wings  is  of  a  dull  black  colour,  with  the  white  spots  more 
distinct.  The  hind  wings  are  very  brilliant,  with  the  exception  of  a  large  patch  at  the 
base,  they  are  of  a  beautiful  steel  blue  colour,  with  a  curved  row  of  seven  orange  coloured 
spots  bordered  with  black,  and  the  upper  ones  partially  edged  with  white.  There  is  a 
small  yellow  spot  at  the  base  and  a  few  whitish  dots  about  the  middle  of  the  wing,  while 
the  marginal  bordering  of  white  is  replaced  by  a  series  of  yellowish  white  spots,  growing 
larger  as  they  approach  the  upper  part  of  the  wing.  The  male  is  more  brilliant  in  colour 
than  the  female. 

This  lovely  insect  is  produced  from  a  rather  handsome  though  peculiar  looking  cater- 
pillar (fig.  17)  about  two  inches  long  when  fully  grown,  of  a  black  colour  with  a  purplish 


Fig.  17. 
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hue.  Immediately  behind  the  head  there  are  two  long  movable  fleshy  horns  and  a 
number  of  shorter  horns,  and  orange  coloured  tubercles  on  the  remaining  segments. 
The  eggs  are  laid  by  the  butterfly,  on  different  species  of  A ristolochia,  chiefly  on  the  Dutch- 
man's pipe  (Aristolochia  sipho)  and  the  viginia  snake  root  [Aristolocltia  serpentaria).  The 
larvae  feed  in  company  and  when  plentiful  will  sometimes  entirely  consume  the  foliage 
of  the  plants  on  which  they  feed. 

Fig.  18  represents  the  chrysalis  of  this  insect, 
which  is  fastened  at  the  hinder  extremity  to  a 
mass  of  silken  threads  and  has  a  band  of  the 
same  material  extending  entirely  around  the 
chrysalis,  beyond  the  middle. 

In  the  August  number  of  the  Canadian 
Naturalist  and  Geologist,  for  1858,  an  account  is 
given  by  the  Rev.  C.  J.  S.  Bethune,  of  the  ap- 
pearance of  a  very  unusual  number  of  these 
butterflies,  in  West  Flamboro'.  The  writer  says, 
"  these  butterflies  appeared  in  countless  numbers 
about  the  lilac  trees,  as  long  as  they  continued  g" 

in  blossom,  and  then  suddenly  disappeared.  They  lasted  from  the  7th  to  the  18th  of 
June,  but  very  few  appearing  after  that  date."  He  also  says,  "  I  have  caught  but  two  in 
Toronto,  though  they  were  numerous  there  also. 

No  such  good  luck  has  befallen  any  entomologist  in  Ontario  since  that  time.  Within 
these  twenty-two  years  several  specimens  have  been  taken  about  Toronto,  and  two  or  three 
some  fifteen  years  ago  at  Woodstock.  There  are  no  records  of  the  capture  of  this 
butterfly  here  for  many  years  past,  but  this  season  a  specimen  was  caught  by  Mr.  J.  A. 
Moffat,  at  Ridgeway,  Ontario. 

Junonia  Lavinia  (Ccenia). 

The  first  recorded  occurrence  of  this  butterfly  in  Ontario,  is  found  in  the  November 
number  of  the  Canadian  Journal,  for  1861,  where  an  account  is  given  by  me  of  the 
capture  of  three  specimens,  at  Port  Stanley,  two  by  Mr.  Wm.  Edwards  and  one  by  my- 
self. During  the  same  season  it  was  found  in  the  townships  of  Ellis  and  Logan,  about 
ten  miles  north  of  Stratford.  For  very  many  years  past  I  have  not  heard  of  a  single 
specimen  being  taken  in  Ontario,  until  this  season,  when  it  was  captured  by  Mr.  Moffat, 
at  Ridgeway,  and  by  Mr.  Denton  at  Port  Stanley. 

It  is  a  very  pretty  insect.  The  general  colour  of  the  upper  surface  is  brown.  On 
the  fore  wings  there  is  a  broad  whitish  band,  extending  nearly  across  the  wing  and  enclos- 
ing near  the  hinder  angle  a  large  black  eye-like  spot,  with  a  central  bluish  dot  and 
encircled  by  a  yellowish  brown  ring.  In  some  specimens  a  second  and  very  small  spot  is 
situated  near  the  tip  outside  the  band.  There  are  also  two  smaller,  short,  red  bands 
bordered  between  the  white  band  and  the  base  of  the  wing. 

On  the  hinder  wings  there  are  two  conspicuous  eye-like  spots,  the  under  one  much 
smaller  than  the  upper,  and  both  encircled  by  a  yellowish  ring,  bordered  with  black.  Between 
these  eye-spots  and  the  hind  margin  is  placed  a  band  of  red,  margined  externally  by  one 
or  more  dark  lines. 

The  under  side  is  paler  than  the  upper,  with  the  markings  less  distinct. 

The  caterpillar  is  said  by  Boisduval  to  feed  on  Linaria  canadensis.  It  is  black  and 
spinous  with  two  lateral  white  lines,  the  upper  of  which  is  marked  with  a  row  of  reddish 
spots. 
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Papilio  Cresphontes. 


In  our  report  for  1878,  reference  was  made  to  this  handsome  swallow-tail  butterfly, 
and  a  figure  given  of  it,  but  as  this  report  may  not  be  available  to  many  of  our  readers, 
we  shall  reproduce  it  here  (see  fig.  19).     Since  1878  it  has  become  more  common,  and  has 


been  reared  from  the  larva  by  collectors  in  Hamilton,  as  well  as  by  myself.  They  have 
been  found  chiefly  on  prickly  ash  (Xanthoxylum  fraxineum),  and  on  Dictamnus  fraxinella. 
This  year  I  found  the  caterpillars,  nearly  full  grown,  in  June,  which  shortly  entered  the 
chrysalis  state,  and  produced  the  butterflies  in  about  a  fortnight  afterwards.  I  have  also 
taken  the  full-grown  larvae  late  in  the  fall,  which  passed  the  winter  in  the  chrysalis  state, 
from  which  facts  the  inference  may  be  fairly  drawn  that  this  butterfly  is  double-brooded  in 
Ontario. 

The  wings  of  this  stately  insect  are  black,  streaked  and  spotted  with  yellow,  as  shown 
in  the  figure.     The  caterpillar  is  a  very  singular  looking  creature;  it  is  brown,  with  large, 
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irregular  patches  of  white;  the  chrysalis  is  brown,  marked  with  blackish  points, 
more  minute  description  the  reader  is  referred  to  the  report  for  1878. 


For  a 


The  Abbot  Sphinx  (Thyreus  Abbotii). 

This  pretty  sphinx  moth  has  been  captured  in  London,  during  the  present  season,  by 
Mr.  J.  M.  Denton ;  it  has  also  been  taken  in  Hamilton,  by  Mr.  Moffat  and  Mr.  David 
Little,  and  is  reported  as  having  been  common  there.     The  caterpillar  (see  fig.  20)  feeds  on 


Fig.  20. 

the  grape  vine,  and  also  on  the  Virginia  creeper  (Ampelopsis  quinque folia).  In  place  of  the 
horn  at  the  tail  which  caterpillars  of  this  family  usually  have,  there  is,  in  this  instance,  a 
polished  knob  or  tubercle.  The  colour  of  the  larva  varies  from  a  dirty  yellowish  to  a 
reddish  brown,  marked  transversely  with  fine  black  lines,  and  lengthwise  with  patches  of 
a  dark  brown  shade.  There  is  also  a  dark  line  along  each  side.  The  under  surface  is 
paler,  with  a  reddish  tinge  along  the  middle. 

The  moth  (fig.  20)  is  of  a  dull  pale  brown  colour,  the  fore  wings  variegated  with  brown 
of  a  much  darker  shade  ;  the  hind  wings  are  yellow,  with  a  broad  blackish  border.  Both 
wings  are  notched  on  the  margin. 


NOXIOUS  INSECTS  IN  ENGLAND. 
By  the  Rev.  C.  J.  S.  Bethune,  M.A.,  Port  Rope,  Ont. 

By  the  kindess  of  the  writer,  Miss  E.  A.  Ormerod,  F.M.S.,  I  have  recently  received 
her  "Notes  of  Observations  of  Injurious  Insects"  for  the  years  1877,  1878  and  1879. 
These  reports  contain  so  much  of  interest  and  value  that  I  have  thought  it  desirable  to  give 
to  our  readers  some  extracts  from  them  that  bear  upon  our  own  insect  enemies,  and  at  the 
same  time  draw  attention  to  the  valuable  work  that  is  being  quietly  done  in  England  by  a 
band  of  volunteer  workers  who,  apparently,  receive  no  recognition  or  encouragement  from 
the  Government  or  the  general  public.  The  plan  pursued  has  been  to  send  out  a  circular 
in  the  spring  of  the  year,  to  a  large  number  of  observers  scattered  over  Great  Britain, 
and  to  recommend  to  them  a  list  of  insects  for  observation  during  the  season.  The  replies 
sent  in  in  the  autumn  are  carefully  collated  by  Miss  Ormerod,  and  the  systematized  results 
published  during  the  winter  in  an  octavo  pamphlet,  illustrated  with  excellent  wood  cuts. 
It  is  pleasing  to  observe  a  steady  growth  in  these  reports  ;  that  for  1877  contains  19  pages 
and  12  cuts  ;  that  for  1878,  27  pages  and  20  cuts  ;  and  the  last,  44  pages  and  27  cuts — 
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some  of  the  latter  are,  of  course,  reproductions  of  those  that  appeared  in  the  earlier  issues. 
The  insects  treated  of  are  those  which  are  injurious  to  field  and  garden  crops,  to  timber 
trees  and  fruit. 

1.  The  first  insect  treated  of  in  the  reports  for  1877-78  is  one  that  is  very  familiar  to 
us  here  : — 

The  Turnip  Flea-Beetle  , 

*or  'fly'  (Haltica  nemorum).  Figure  21  represents  this  insect  magnified.  During 
both  years  it  seems  to  have  caused  much  damage  in  many  localities.  "At  Kneb- 
worth  an  example  is  given  of  the  value  of  surrounding  weeds  to  the  farm  insects 
as  a  means  of  support  till  the  crops  are  ready  for  attack,  in  the  appearance  of  the 
Fig.  21.  turnip-fly  first  on  charlock  (mustard)  in  fields  where  turnips  had  grown  the  pre- 
vious year,  and  then  causing  great  injury  to  the  kohl-rabi  and  turnips" — an  argument  for 
clean  farming.  The  following  is  a  curious  "remedy"  : — "The  plan  followed  is  to  drive  a 
large  flock  of  sheep  on  the  attacked  field  early  in  the  morning,  whilst  the  dew  is  still  on  the 
leaf,  and,  with  the  help  of  a  dog,  to  keep  them  in  constant  motion,  and  well  up  in  a  body, 
so  as  to  tread  over  all  the  field  in  turn.  Treated  in  this  way  no  injury  is  done  to  the  crop  ; 
but  if  much  ground  has  to  be  gone  over,  it  should  be  taken  on  different  days,  as  it  would 
injure  the  sheep  to  keep  them  long  without  food,  or  to  harass  them  by  the  continued 
driving  early  in  the  morning.  In  this  case  the  extent  of  ground  was  37  acres,  and  from 
four  hundred  to  five  hundred  sheep  were  put  on.  The  fly  at  the  end  of  June  was  so  strong 
as  to  threaten  clearing  the  crop,  and  it  had  almost  been  decided  to  plough  it  up  ;  but  this 
treatment,  which  embodies  disturbing  and  killing  many  of  the  insects  by  the  treading,  and 
which  also  makes  the  leaves  distasteful  for  oviposition,  both  by  rubbing  of  the  sheep  and 
the  coat  of  dust  scattered  in  dry  weather,  saved  the  plants  and  was  followed  by  a  good 
crop."  Another  and  simpler  remedy  for  use  on  a  small  scale  is  "sprinkling  the  young 
turnips  with  road  dust,  which  preserved  them  entirely  from  injury."  An  observer  states 
that  "  where  the  weather  was  highly  favourable  during  the  sowing  season  of  May  and 
June  for  a  quick  and  healthy  growth,  the  plants  were  thus  run  past  the  stage  at  which 
1  the  fly '  attacks  them,  and  less  injury  was  inflicted  than  had  been  observed  for  many 
years.  He  draws  attention  to  anything  that  promotes  healthy,  rapid  growth,  till  the 
young  plant  is  well  into  the  rough  leaf,  being  the  best  preventive  of  the  fly,  and  that, 
could  the  remedy  be  applied,  probably  heavy  waterings  in  the  evening  in  dry  weather 
might  be  of  service,  and  notes,  in  the  shape  of  special  applications,  caustic  lime,  soot,  and 
guano,  which  have  each  their  advocates,  applied  in  the  morning  when  the  dew  is  still  on 
the  plant,  or  gas-water  applied  in  the  evening,  and  also  benefit  from  the  use  of  a  small 
quantity  of  salt." 

Another  observer  notices  that  where  the  fly  was  particularly  destructive  the  previous 
year  there  charlock  (mustard)  was  prevalent.  "  This  weed  is  common  throughout  the 
country,  more  or  less  plentiful  according  to  agricultural  care,  some  fields  being  compara- 
tively free,  showing  where  one  farm  ends  and  another  begins."  [These  remarks  might  be 
made  of  several  parts  of  Ontario,  especially  of  the  counties  of  Northumberland  and  Dur- 
ham.] He  draws  attention  to  the  benefit  of  eradicating  the  food-plant  of  the  fly  during 
the  years  when  the  land  is  unoccupied  by  turnips,  and  thus  preventing,  or  in  some  degree 
checking,  its  annual  multiplication. 

From  all  the  observations  there  is  noticed  "the  advantage  of  a  rapid,  vigorous  growth 
in  resisting  the  attack  of  the  fly,  whether  brought  about  naturally  by  plentiful  rain,  or 
artificially  by  manure  containing  the  superphosphates  or  other  chemical  constituents  re- 
quired, and  a  word  may  be  added  as  to  the  physical  effects  of  rain  and  dew  on  the  insect. 
A  single  drop  is  enough  to  clog  the  legs  temporarily,  and  put  an  end  to  its  leaping  powers 
for  the  time  being. " 

2.  The  Onion  Fly  (Anthomyia  ceparum) 

is  an  insect  that  has  found  its  way  across  the  Atlantic  and  shown  itself  very  destructive 
at  times  in  the  Eastern  States  and  elsewhere   on  this  continent ;  the  following  extracts 
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may  therefore  be  of  use  as  well  as  interest. 
(In  figure  22,  we  have  this  insect  represented 
in  both  the  larval  and  perfect  forms.)  "  The 
eggs  of  the  fly  were  first  observed  on  the  21st 
of  May,  laid  where  the  leaves  divide,  the 
larvae  hatching  after  a  few  days,  and  feed- 
ing on  the  seed-blade  till  they  reached  the 
root,  then  striking  into  the  bulb,  if  formed, 
otherwise  into  the  root,  and  soon  destroying 
the  plant.  The  soil  was  mostly  light,  and  in 
high  cultivation,  and  pulverized  gas-lime 
scattered  amongst  the  onions  was  found   to  Fi&«  22- 

act  well  in  keeping  off  the  insects.  Watering  the  onions  with  the  liquid  from  pig-sties, 
run  into  a  tank  specially  arranged  for  the  purpose,  was  found  to  answer  still  better. 
Several  who  adopted  this  plan  secured  good  crops,  whilst  in  the  cases  where  it  had  not 
been  followed  the  crops  were  for  the  most  part  destroyed."  Another  observer  mentions 
that  "he  finds  deep  cultivation  in  autumn,  with  a  good  manuring  and  sowing  in  drills  on 
a  firm,  well-trodden  surface  in  spring,  to  be  the  surest  means  of  securing  a  good  crop  free 
from  attacks  of  the  maggot."  Miss  Ormerod  mentions  that  she  "  tried  sowing  two  kinds 
of  onions  in  rows  along  a  bed  of  which  half  had  been  prepared  in  the  usual  way  with 
farm-yard  manure,  and  half  deeply  trenched  with  no  manure  added.  Both  kinds  of  onions 
on  the  manured  ground  did  fairly  and  were  uninjnred,  but  on  the  unmanured  gronnd  the 
plants  made  no  way,  and  were  attacked  by  the  maggot." 

3.   Cabbage  Butterflies  (Pieris  brassicce  and  rapce). 

It  is  somewhat  singular  to  notice  that  so  little  is  said  in  the  three  Reports  about  our 
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very  familiar  pest,  Pieris  rapce  (see  figures  23  and  24),  which  has  come  to  us  from  the 
"  old  country,"  while  much  attention  is  paid  to  its  congener,  P.  brassicce,  a  larger  white 
butterfly  which  seems  to  be  very  destructive.  In  1877  it  was  noticed  that  "the  amount 
of  appearance  of  cabbage  butterflies  varied  much  with  the  amount  of  shelter  provided 
for  the  previous  stage  of  pupation."  Where  cabbages  were  chiefly  grown  in  fields  few 
were  found,  but  large  numbers  were  observed  to  infest  sheltered  gardens.  "A  search 
under  dry  eaves,  rough  boardings  or  palings,  and  in  the  sheltered  nooks  which  abound  in 
garden  ground,  but  are  comparatively  absent  in  open  field  cultivation,  will  at  times 
bring  scores  and  hundreds  of  pupae  to  light,  and  serve  to  diminish  the  pest  appreciably." 
In  1879,  at  Dalkeith,  P.  brassicce  appeared  in  rather  formidable  numbers  after  the 
fine  weather  set  in.  The  consequence  was  a  severe  attack  of  the  caterpillar,  especially  in 
cottage  gardens  surrounded  by  weedy  hedges  and  other  harbours  for  insects,  where  the 
common  cabbages,  savoys,  etc.,  were  completely  riddled  by  the  vermin,  and  rendered  totally 
unfit  for  human  food.  The  best  remedy  is  hand-picking  the  caterpillars,  but  this  is  tedious. 
A  sprinkling  of  fine  salt  is  very  serviceable,  carefully  applied  by  turning  up  every  leaf  so 
that  a  small  portion  of  the  salt  shall  touch  every  grub.  An  application  of  finely-powdered 
lime  in  a  caustic  state,  or  even  caustic  soot,  will  get  rid  of  the  grubs,  but  both  are  objec- 
tionable with  regard  to  the  after  use  of  the  vegetables.  P.  rapa?  was  "moderately  plentiful" 
last  year  in  some  localities,  but  apparently  it  was  nowhere  so  numerous  as  it  is  with  us 
over  thousands  of  square  miles. 
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4.  Wire- Worms,  or  Click-Beetles  ( Elateridas ). 

Figure  25  represents  one  of  our  commonest  elaters,  the  eyed  elater, 


Alaus  oculatus.  Several  species  are  noticed  as  attacking  various 
crops,  especially  barley.  Among  the  remedies  employed  we  may 
quote  : — "  A    solution  of  carbonate   of  soda,   in    the   proportion    of 


about  two  ounces  to  sixteen  quarts  of  water,  applied  three  or  more  times 
from  the  beginning  of  May  to  the  beginning  of  June  is  found  a  good 
way  to  clear  the  ground."  An  observer  notes  "  wire-worms  in  consider- 
able numbers  attacking  barley  sown  after  dead  fallow.  He  drilled 
Lawes'  turnip  manure  with  the  bulk  of  the  field,  and  on  this  the 
barley  grew  rapidly  away  from  the  w  ire  -worm  ;  whilst  on  two  pieces, 
each  seven  feet  wide,  left  across  the  field  without  the  manure,  more 
than  half  the  plants  were  destroyed.  This  difference  is  noted  as 
having  been  observed  on  previous  occasions.  Stirring  the  land  well  is 
Fig.  25.  considered  the  best  remedy  with  root  crops.     Amongst  corn  (wheat) 

crops  rolling  with  a  heavy  roller,  or  if  possible,  on  the  lighter  soils  with  a  clod-crusher, 
is  the  usual  remedy.  In  one  case  the  object  is  to  solidify  the  surface  and  so  stop  the 
wire-worms  working ;  in  the  other  (the  root  and  green  crops)  to  stimulate  growth  in  the 
young  plants,  besides  disturbing  the  larvae." 

In  the  last  Report  it  is  stated  that  the  wire-worms  did  "  much  damage  on  some  light- 
land  farms,  and  the  young  barley  after  fallow,  and  where  the  land  was  in  bad  condition ; 
but  where  the  barley  succeeded  a  good  crop  of  roots,  fed  on  the  land  by  sheep,  or  where 
there  was  plenty  of  manure  in  the  soil,  the  plants  grew  too  vigorously  to  receive  much 
injury.     On  heavy  clay  land  the  soil  was  so  close  that  the  wire-worm  could  hardly  exist." 


5.  The  Wheat  Midge  (Cecidomyia  tritici). 

Our  dreaded  pest  is  the  same  insect  as  that  here  referred  to  as  prevalent  in  England. 
See  figure  26.  In  1877  it  was  reported  as  unusually  abun- 
dant in  Hertfordshire  and  unusually  absent  in  Essex.  It  is 
noteworthy  that  "in  the  latter  county  the  chaff  is  used  for 
cattle,  whilst  the  custom  prevailed  in  some  parts  of  the 
west  of  England  of  throwing  the  chaff  in  heaps  to  decay, 
thus  providing  the  maggot  with  good  shelter  during  the 
winter  to  develop  in  the  following  June,  and  so  infest  the 
neighbourhood. " 

In  1878  it  was  again  unusually  abundant  at  the  same 
place  in  Hertfordshire  "in  all  the  early  wheat,  many  ears 
having  from  10  to  15  kernels  quite  destroyed,  besides  others 
being  deformed  ;  the  later  crops  were  not  so  much  affected." 
The  same  year  it  was  also  abundant  in  parts  of  Devon- 
shire. A  writer  relates  that  the  wheat  in  his  experimental 
field  "  stood  up  well  at  the  time  of  cutting,  but  that  just 
before  blooming,  portions  were  covered  by  small  flies  which 
deposited  their  eggs  in  the  ear,  and  these  developed  into  small  orange-coloured  maggots, 
which  fed  on  the  young  grain.  The  unmanured  crop  came  into  ear  some  days  later  than 
the  manured  crops,  and  escaped  injury  from  the  fly,  whereas  the  plot  manured  every  year 
with  fourteen  tons  of  farm-yard  dung  suffered  severely,  and  yielded  only  about  two-thirds 
as  much  grain  as  in  1868,  when  the  weight  of  straw  was  about  the  same  as  this  year.  It 
is  "  of  course,"  he  adds,  "very  difficult  to  estimate  the  damage  done  to  a  crop  by  the  ravages 
of  an  insect,  but  that  in  the  permanent  wheat  field  undoubtedly  suffered  considerably  from 
that  cause.  The  yield  of  grain  was  not  only  much  less  than  would  be  expected  from  the 
bulk  of  straw  and  its  upright  condition  at  the  time  of  cutting,  but  also  much  less  than 
would  be  judged  from  the  amount  of  produce  and  proportion  of  grain  to  straw  in  the 
neighbouring  field." 


Fig.  26. 
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In  1879  the  same  observer  in  Hertfordshire  mentions  that  the  midge  "  was  abundant 
in  all  the  earlier  wheat  fields,  and  did  much  damage,  but  little  to  the  later  crop  ;  wheat 
ears  did  not  make  their  appearance  till  about  June  29th  instead  of  June  12th,  which  may 
account  for  the  date  of  the  attack."  Another  observer,  in  the  county  of  Norfolk,  states 
that  "  a  little  patch  of  wheat,  a  quarter  of  an  acre,  sown  in  the  autumn,  suffered  much 
from  tiie  wheat-midge  ;  whilst  another  quarter  of  an  acre  close  alongside,  which,  owing  to 
wet  and  frost,  was  not  sown  till  spring,  was  not  injured  by  it."  A  third  observer  notices 
that  "on  June  27th  the  wheat-midge  was  especially  abundant,  whilst  there  were  as  yet  no 
wheat  ears  in  which  it  could  lay  its  eggs,  and  that  no  damage  took  place  from  the  ravages 
of  the  larvae."  The  foregoing  observations  completely  justify  the  remedies  that  I  sug- 
gested for  this  pest  in  my  account  of  the  wheat-midge  in  the  Report  for  1871. 


6.  The  Wheat  Aphis  '(Aphis  Granaria) 


(In 


in  1879  attacked  with  extreme  severity  a  field  of  110  acres  of  wheat  in  Cheshire, 
figure  27  we  have  a  representation  of  an  aphis 
closely  resembling  the  wheat  aphis,  highly  magni- 
fied.) The  observer  mentions  the  .aphides  as  first 
appearing  in  the  early  part  of  August  and  shortly 
afterwards  they  were  not  as  observable  •  but  about 
September  8th  they  were  again  noticeable  in  as 
great  or  greater  numbers  than  before.  The  ears 
they  had  previously  attacked  had  become  perfectly 
white,  as  if  blasted,  and  at  the  time  of  writing, 
September  16th,  every  green  head  in  the  field  ap- 
peared full  of  them.  It  was  estimated  that  what 
ought  to  have  given  four  to  five  good  quarters  of 
wheat  (about  30  to  40  bushels)  would  not  yield 
more  than  ten  to  twelve  bushels  per  acre,  and  that  of  very  inferior  quality."  During  the 
same  year  the  aphis  swarmed,  in  Yorkshire,  both  on  wheat  and  barley,  doing  much  injury. 


Fig.  27. 


7.  The  Crane-Fly  or  Daddy  Long-legs ;  (Tipula  oleracea,  etc.) 

is  oftentimes  a  very  destructive  insect  in  England  ;  several  species  are  known  in  this  coun- 
try to  commit  much  damage  to  grasses  and  crops.  In  1878,  near  Dumfries,  the  larvae  of 
the  crane-fly  caused  the  worst  insect  attack  of  the  season  in  the  district.  Hundreds  of 
acres  of  corn  (wheat)  are  mentioned  as  being  completely  destroyed.  In  1879,  at  those 
spots  in  the  same  neighbourhood  where  it  was  so  destructive  in  the  previous  year,  it  was 
scarcely  noticeable,  whilst  in  others  in  the  same  locality  it  was  present  to  a  most  injuri- 
ous extent.  "According  to  report  the  worms  had  been  counted  at  the  rate  of  12,  and 
even  up  to  24,  per  square  foot •  and  this  insect  is  considered  as  without  doubt  the  worst 
pest  of  the  district."  In  Northumberland,  Cheshire,  Lancashire,  and  other  localities,  this 
insect  was  reported  to  be  very  injurious.  The  following  account  records  an  instance  of  a 
remarkabiy  bad  attack  occurring  in  a  fair-sized  garden  in  the  beginning  of  April,  1876. 
"  The  lawn  was  completely  bared,  and  the  larvae  were  in  such  numbers  that  there  was  no 
difficulty  in  collecting  them  in  barrowfuls  •  57  larvae  were  counted  at  one  daisy  root. 
Handpicking  was  useless,  and  a  quantity  of  ducks  were  turned  in,  the  soil  being  stirred 
into  shallow  furrows  from  time  to  time  to  allow  them  to  reach  their  prey.  Eventually 
the  ravages  ceased  almost  as* suddenly  as  they  had  begun,  but  not  until  every  piece  of 
grass  in  the  garden  was  bared,  as  if  it  had  been  cut  with  a  turfing  iron  and  left  to  die  on 
the  spot.  Grass  seeds  were  sown  in  the  late  spring,  and  their  growth  encouraged 
by  a  judicious  use  of  nitrate  of  soda  and  dissolved  bone  manure.  This  soon  restored  the 
turf,  and  the  tipula  has  hardly  been  noticeable  since."  "  Looking  at  the  partiality  of 
tipulce  larvoe  for  damp  ground,  and  that  of  the  perfect  crane-flies  for  rough  neglected  herb- 
age, and  their  dislike  to  saline  presence,  it  seems  as  if  something  might  easily  be  done  by 
draining,  removal  of  lurking  places,  and  dressing  with  chemical  manures,  at  least  to  dimin- 
ish this&trouble,  and  the  fondness  of  birds  for  the  grubs  shows  a  direct  mode  of  destruc- 
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tion,  whether  by  general  encouragement  of  insectivora  in  the  fields,  or  the  more  limited 
application  available  in  the  garden." 


8.  The  Pear-Tree  Slug  Worm  (Selandria  cerasi) 

is~a  very  familiar  insect  in  Canada,   (fig.    28);  though    T  cannot   say   that   our    species  is 
identical  with  Lthat  found  in   England,    Eriocampa   adumbrata,  it  is   at   any   rate  very 


similar  to  it,  both  in  appearance  and  habits.  In  1878  this  insect  did  much  damage  in  the 
district  round  Dalkeith.  "  The  easily  applied  remedies  of  a  dusting  of  caustic  lime,  or  a 
heavy  syringing  of  the  tree  with  strong  soapsuds,  are  generally  very  effective  in  getting 
rid  of  this  pest."  A  full  account  of  this  insect  is  given  by  Mr.  Saunders  in  our  Report  for 
1874. 

9.  The  Gooseberry  or  Currant  Saw-fly  (Nematus  ribesii), 

our  well-known  pest  (fig.  29),  is  recorded  as  being  very  prevalent,  both  in  1878 
and  1879.     In  this  country  we  are  able  to  keep  it  in  check  by  the  use  of  powdered  white 

hellebore,  and  I  have  never  heard  of  any  ill  effects 
being  produced  by  the  employment  of  this  poison.  A 
writer,  however,  relates  that  on  one  occasion  "I  dusted 
my  bushes  with  white  powdered  hellebore,  and  ten 
days  after  (being  dry  weather  from  the  time  they  were 
dusted)  a  tart  was  prepared  of  berries  from  these  bushes. 
After  partaking  of  the  tart  we  all  got  serious]y  ill,  but 
recovered,  and  next  day  we  were  all  right.  Since  that 
period  I  never  again  made  use  of  hellebore  for  destroy- 
ing caterpillars  on  berry  bushes.  The  remedy  I  have 
used  ever  since  instead  of  hellebore,  with  equal  success, 
is  flour  of  sulphur.  It  is  easily  applied  by  dusting 
it  over  the  bushes  with  a  pepperbox  while  they  are 
under  the  morning  dew  ;  or,  if  during  dry  weather,  the 
bushes  ought  to  be  watered  and  then  dusted.  It  is 
only  necessary  to  dust  the  lower  part  of  the  bushes  if 
taken  in  time.  The  use  of  sulphur  is  perfectly  safe, 
and  berries  may  be  used  at  any  time  after  its  applica- 
Figure  29.  tion." 


10.  The  Asparagus  Beetle  (Crioceris  asparagi) 


is  an  insect  that  has  come  over  from  England,  and  become 
very  destructive  on  Long  Island  and  in  other  parts  of  the 
State  of  New  York.  In  fig.  30,  this  insect  is  shown  in 
in  its  various  stages.  It  is  quite  common,  apparently, 
throughout  England.  The  following  remedies  are  set  forth  : 
— "The  mixture  consists  of  half  a  pound  of  soft-soap,  quarter 
of  a  pound  of  flour  of  sulphur,  and  about  the  same  quantity 
of  soot,  well  mixed  together  in  a  pail  of  warm  water.  In 
this  the  infested  shoots  were  dipped  ;  and  on  inspection  the 
next  day  it  was  found  to  have  cleared  the  larvae.  The  plants 
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were  syringed  afterwards  with  warm  water  (merely  to  clear  off  the  dirt  left  by  the  dipping), 
and  soon  resumed  a  healthy  appearance,  and  were  thus  saved  from  an  unusually  severe 
attack ;  the  Crioceris,  when  brought  under  treatment,  being  present  on  almost  all  the 
plants  and  stems,  and  noticeable  by  thousands  in  the  larval  stage,  as  well  as  in  the  egg." 
Another  writer  states  :  "  I  stopped  what  was  becoming  a  destructive  attack  by  syringing 
the  plants  with  warm  water,  just  bearable  to  the  hand  ;  this  sent  off  the  larvae,  or  loosened 
them  so  as  to  fall  to  a  shake  ;  and  throwing  soot  liberally  through  the  damp  shoots  to  the 
ground  destroyed  the  fallen  grubs.  This  treatment,  repeated  once  or  twice  in  the  course 
of  the  season,  completely  saved  the  plants,  and  the  soot  gave  a  luxuriant  and  healthy 
growth." 

11.  Insect  Migrations. 

The  following  account  of  an  extraordinary  migration  of  insects  is  so  interesting  that 
I  need  make  no  excuse  for  transcribing  it  here  :  "  The  swarm  appears  to  have  been 
composed,  at  most  of  the  successive  points  noted,  of  the  moth  Plusia  gamma,  and  of  the 
painted  lady  butterfly,  Vanessa  cardui.  It  appears  to  have  started  from  the  north-west 
of  Africa,  and  travelled  in  a  north-east  direction,  was  observed  at  Algiers  about  April 
15th  to  20th,  1879  ;  it  reached  Valencia,  and  was  spread  over  Spain,  and  also  present 
in  the  Balearic  Isles  from  April  26th  to  May  3rd,  and  crossed  the  Eastern  Pyrenees  on 
May  26th  and  27th.  It  next  appeared  in  the  south-east  of  France,  Switzerland  and 
Northern  Italy  ;  and  on  the  morning  of  June  5th,  thousands  of  living  specimens  were 
found  on  the  snow  at  the  Hospice  of  St.  Gothard.  It  was  then  distributed  over  Germany 
and  Austria  at  dates  of  appearance  noted  as  being  from  June  7th  to  16th.  Another  column 
crossed  the  Mediterranean  to  Sicily,  and  spread  northwards  over  Italy  in  June.  The 
more  westerly  end  of  the  migratory  swarm  reached  Strasburg  from  June  3rd  to  9th  ;  Paris 
and  its  environs  were  apparently  not  reached  till  June  15th.  The  appearance  on  the 
south  coast  of  England  was  noticed  on  June  10th  ;  and  the  moths  were  subsequently 
observable  throughout  the  three  kingdoms.  Plusia  gamma  was  unusually  abundant 
near  Norwich  on  June  12th  and  13th  ;  and  it  was  also  noticed  on  the  13th  in  Essex. 
Subsequently  it  occurred  in  enormous  quantities  at  many  localities,  the  numbers,  however, 
diminishing  (as  far  as  appears  from  the  observations  sent  in)  as  the  points  of  observation 
became  more  northerly.  At  Exeter,  an  observer  states  that  he  never  saw  anything  to  be 
compared  with  its  numbers  ;  towards  the  end  of  September  the  larvae  literally  swarmed  on 
every  garden  plant,  defoliating  the  plants,  as  well  as  riddling  the  leaves.  Another,  writ- 
ing from  Chichester,  mentions  that  serious  injury  was  caused  by  the  larvae  of  Plusia  gamma 
to  the  field  peas,  whole  fields  being  stripped  of  their  leaves,  and  the  growth  of  the  pods 
consequently  checked.  On  August  5th  great  numbers  of  the  larvae  were  collected  ;  two 
days  later  they  spun  up,  the  moths  developing  on  the  14th,  the  pupal  state  thus  lasting 
only  a  week  or  ten  days.  The  moth  was  also  noticed  as  unusually  abundant  in  Bucking- 
hamshire, Hampshire,  Kent  and  in  various  other  counties.  "  Before  the  appearance  of 
the  moth  and  caterpillar — it  is  noted — the  sugar-beet  crops  in  Saxony  were  in  excellent 
condition,  and  would  in  ordinary  circumstances  have  yielded  a  harvest  of  from  nine  to  ten 
tons  per  acre ;  the  actual  yield  where  the  caterpillars  had  been  was  only  three  tons." 

A  great  many  other  insects  are,  of  course,  referred  to  in  these  interesting  Reports,  but 
the  foregoing  have  been  selected  for  notice  here,  inasmuch  as  they  are  more  or  less  familiar 
to  us  on  this  side  of  the  Atlantic.  It  would  be  an  immense  help  to  the  effective  study  of 
practical  entomology,  and  consequently  of  great  value  to  the  agriculturists  and  fruit  grow- 
ers of  this  country,  if  some  similar  plan  could  be  carried  out  here.  There  would 
require  to  be  one  or  more  willing  and  competent  observers  in  each  county  of  the  Province, 
who  should  note  down  particulars  respecting  a  certain  number  of  noxious  insects,  and 
send  in  their  reports  to  some  central  office  at  the  close  of  the  season,  making  mention 
especially  of  any  unusual  depredations  that  might  have  occurred  in  their  neighbourhood. 
By  some  such  system  as  this  we  should  get  a  large  quantity  of  information  that  could 
easily  be  digested  and  put  in  proper  shape  for  annual  publication. 
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RHYNCHOPHOHA— WEEVILS. 

W.  Hague  Harrington,  Ottawa. 

The  weevils  are  beetles  belonging  to  that  division  of  the  Coleoptera  known  as  Tetra- 
rnera  in  the  classification  of  early  authors,  and  so  distinguished  because  the  beetles  in- 
cluded in  it  have  apparently  only  three-jointed  tarsi  or  feet ;  the  penultimate  joint  being 
so  small  and  so  closely  connected  to  the  preceding  one  as  to  be  invisible  without  a  mag- 
nifying glass.  The  greater  number  of  these  beetles  can  be  readily  separated  from  those 
of  other  families  by  their  snouts  or  beaks,  which  in  many  species  are  so  elongated  and 
attenuated  as  to  give  their  bearers  somewhat  of  the  appearance  of  lilliputian  six-legged 
elephants.  (See  figure  31,  which  represents  the  apple  curculio,  Anthonomus 
quadrigibbus.)  This  well  marked  feature  in  their  structure  has  gained  for 
them  their  common  name  of  "  snout-beetles,"  and  their  scientific  appellation 
of  fihynchophora,  derived  from  the  Greek,  and  signifying  "  beak-bearing." 
If  we  carefully  examine  one  of  these  insects  we  will  see  that  the  head  is 
lengthened  into  a  proboscis,  at  the  end  of  which  are  situated  the  mouth-parts, 
so  reduced  in  size  as  to  be  almost  invisible  to  the  naked  eye. 

On  the  sides  of  the  rostrum  (to  use  the  scientific  name  for  this  proboscis)  are  set  the 
antennae,  usually  slender  and  long ;  sharply  geniculated  or  elbowed  in  many  species, 
and  commonly  knobbed.  They  can  be  folded  back  so  closely  against  the  base  of 
the  snout,  which  is  often  grooved  to  contain  them,  as  to  be  quite  hidden.  The  beetles 
have  hard,  rounded  bodies  ;  some  love  the  sunshine,  others  lie  hidden  all  day  and  when 
night  falls  creep  forth  from  their  hiding  places  to  continue  their  depredations,  or  fly  about 
in  search  of  new  fields.  The  legs  are  often  short  and  not  well  fitted  for  rapid  progress,  or 
for  digging.  Many  have  ample  wings  to  carry  them  about,  but  in  some  species  these  use- 
ful appendages  are  wanting,  or  are  so  short  as  to  be  useless  as  organs  of  flight. 

So  far  as  known  to  me  all  the  snout-beetles  are  vegetable  feeders,  and  the  great 
majority  of  them  may  be  styled  "  obnoxious  insects  ";  many  being  veritable  pests  to  agri- 
culturists and  arboriculturists.  They  attack  trees  and  plants  of  every  kind  and  in  every 
part ;  roots,  stems,  bark,  twigs,  pith,  leaves,  buds,  flowers,  fruits  and  seeds  are  all  subject 
to  the  depredations  of  these  long-headed  foes,  which,  though  minute,  exist  in  such 
countless  numbers  as  to  make  the  total  loss  inflicted  by  them  severely  felt. 

Weevils  when  young  are  short,  fleshy,  whitish  grubs,  without  legs,  and  effecting 
what  slight  progress  they  require  by  the  aid  of  their  hunched  segments,  by  the  shape  of 
which  they  may  be  easily  known  from  the  maggots  of  flies.  Their  heads  are  scaly  or 
horny,  and  furnished  with  sharp  mandibles  to  nibble  the  hard  substances  in  which  so  many 
of  them  dwell,  and  in  which  they  thus  construct  cells  or  short  burrows.  In  these  cells 
the  majority  of  species  pass  also  the  pupa  state,  emerging  only  as  fully  developed  beetles 
to  spend  a  brief  existence  in  the  outer  world.  It  is  in  the  grub  state  that  the  weevil 
commits  its  depredations,  for  then  it  is  invariably  concealed  in  that  part  of  the  plant  on 
which  it  subsists,  secure  despite  its  utter  helplessness,  and  finding  its  proper  nutriment  in 
the  walls  of  its  prison.  Trees  are  stunted  and  warped  by  having  their  young  shoots  de- 
voured; fruit  and  nuts  are  caused  to  drop  prematurely  and  decay;  rice,  corn,  wheat  and 
other  cereals  become  mere  empty  husks,  while  peas,  beans,  and  a  great  variety  of  seeds 
are  destroyed  by  enemies  so  tiny  that  the  hollowed  shells  form  the  house  in  which  the 
full  grown  larva  transforms  to  a  perfect  insect. 

Our  own  weevils  are  inconspicuous  both  in  size  and  colouring ;  in  fact  nearly  all  of 
them  are  small  and  dull  looking  beetles.  In  tropical  countries,  however,  snout-beetles  are 
found  of  very  formidable  dimensions,  and  some  are  most  brilliantly  marked  and  painted ; 
of  these  I  will  mention  a  few  examples  presently. 

The  Rhynchophora  are  divided  into  two  families,  the  Bruchidm  and  the  C urculionidce 
(which  unwieldy  family  has  recently  been   subdivided  into   several  smaller  ones,  but  the 
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purposes  of  this  paper  will  be  equally  as  well  served  by 
adhering  to  the  former  classification).  The  great  bulk  of 
the  weevils  are  included  in  the  latter  family,  only  some 
three  hundred  species  of  Bruchidce  being  known,  about  fifty 
of  which  inhabit  America  north  of  Mexico.  They  derive 
their  name  on  account  of  their  nibbling  or  "  biting 
pensities.  Their  depredations  are  chiefly  confined 
various  members  of  the  Leguminosce — pod-bearing  plants 
— and  are  marked  among  peas,  beans  and  many  seeds  which 
among  foreign  nations  and  tribes  are  important  articles  of 
food  or  export.  Figure  32  represents  the  well-known  pea 
weevil  [Bruchus  pisi),both  larva  and  beetle,  magnified  and  of 
natural  size,  and  figure  33  the  American  bean  weevil  (Bruchus 
fabce). 

They  are  small  active  beetles,  short  and  stout,  of  which  the  too-familiar  pea-weevil  is 
a  good  example,  and  are  recognized  by  the  manner  in  which  the  head  is  folded  against  the 


breast.  The  eleven-jointed  antennae  are  short  and  inserted  close  to  the  eyes.  Some 
foreign  species  attain  considerable  size,  one  Australian  fruit-eating  species  being  consider- 
ably larger  than  our  biggest  weevil. 

It  seems  almost  superfluous  to  give  any  account  of  our  pea-weevil  (Bruchus  pisi) 
after  the  able  account  of  it  by  Mr.  Saunders  in  the  Annual  Report  for  1879,  but  as  it  is 
typical  in  structure  and  habits  of  this  family  I  shall  devote  a  few  lines  to  it.  Appar- 
ently a  native  of  North  America,  it  long  since  reached  the  southern  portions  of  Europe, 
and  is  mentioned  as  having  been  so  numerous  in  some  districts  of  France  in  1780  as  to 
have  seriously  affected  the  health  of  the  peasants  who  had  partaken  freely  of  the  worm- 
infested  peas.  Mr.  Curtis,  in  his  admirable  treatise  on  Farm  Insects,  written  twenty 
years  ago,  expresses  the  hope  that  the  climate  of  Great  Britain  will  not  suit  the  economy 
of  this  pest,  and  states  that  he  has  frequently  found  the  beetles  in  imported  peas. 

The  beetle  is  nearly  oval  in  shape ;  from  two  to  two  and  one-half  lines  in  length 
and  dull  in  colour,  being  black  when  divested  of  the  dense  covering  of  short  hairs  with 
which  it  is  clothed.  These  hairs  are  rusty  brown  above  and  gray  beneath,  while  the 
elytra  (wing-covers)  are  marked  by  several  white  dots.  The  weevils  pair  in  early  sum- 
mer when  the  pea-fields  are  in  bloom,  and  as  soon  as  the  young  pods  are  developed  the 
female  deposits  her  eggs  thereon.  A  few  days  later  the  larvae  are  hatched  and  eat  their 
way  into  the  nearest  pea,  in  which  they  live  usually  until  the  next  spring,  when,  having 
undergone  all  their  changes,  they  come  forth  ready  to  attack  the  new  crop.  A  method 
recently  given  by  a  correspondent  of  the  American  Entomologist  to  destroy  the  weevils  in 
seed-peas  is  to  immerse  the  latter  for  a  few  minutes  before  planting  in  a  mixture  of  kero- 
sene and  water,  which  is  said  to  effectually  destroy  the  insects  without  injury  to  the  peas. 
The  following  paragraph  which  appeared  in  a  recent  issue  of  the  Daily  Globe,  contains  a 
valuable  suggestion  as  to  the  treatment  of  seed  peas  : — 

"An  entomological  occurrence  in  The  Globe  office  suggests  an  easy  method  of  anni- 
hilating the  pea  weevil— an  insect  whose  ravages  are  rapidly  driving  the  farmers  of  some 
parts  of  Ontario  to  abandon  pea  culture  in  despair.  A  note  in  this  column,  a  few  weeks 
ago,  about  a  new  pea  pest  (not  the  weevil)  brought  half  a  dozen   consignments  of  '  buggy 
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peas '  with  requests  that  the  senders  be  informed  whether  their's  was  the  new  pest 
or  the  old  one.  The  boxes  containing  the  peas — which  were  all  infested  with  the  com- 
mon weevil  Bruchus  pisi — were  placed  in  a  room  which  is  somewhat  over-supplied  with 
steam  pipes,  and  in  which  the  temperature  occasionally  rises  above  90  degrees.  After  a 
day  or  two  in  this  room  the  regular  transformation  of  the  beetles  from  the  pupa  to  the 
perfect  state  took  place.  On  opening  the  boxes,  they  were  found  alive  with  weevils 
which  had  abandoned  the  holes  in  the  peas,  and  were  looking  around  for  young  pea  pods 
in  which  to  lay  their  eggs.  In  this  lies  the  lesson.  It  is  a  pretty  well  settled  fact  in 
entomology  that  the  function  of  egg-laying  is  not  a  voluntary  one  on  the  part  of  the 
female  insect.  Given  the  requisite  temperature,  and  the  process  of  egg-laying  must  go 
on  whether  the  eggs  be  fertilized  or  not,  or  whether  there  be  a  proper  place  on  which  to 
lay  them  or  not .  It  follows,  almost  to  a  certainty,  that  the  pea  weevil  can  be  annihilated 
in  a  very  simple  manner.  In  the  natural  state  the  eggs  of  the  weevil  are  laid  on  the 
outside  of  the  young  pea  pods.  The  larva  hatch  out  and  burrow  through  the  pods  into 
the  peas,  one  larva  to  each  pea.  Once  there,  they  feed  till  they  have  attained  their  full 
growth,  when  they  go  into  the  pupa  or  chrysalis  state.  In  the  latter  state  they  remain 
ail  the  fall  and  winter.  In  the  spring  the  weevilly  peas  are  sown  with  the  insect  still  in 
the  pupa  state.  It  remains  underground  till  the  soil  has  become  warm,  and  then  it 
changes  to  the  perfect  state,  comes  forth,  and  proceeds  to  perpetuate  the  species  as  before. 
Now,  it  appears  from  what  happened  to  our  consignments  of  pea  bugs  that  the  insects  can 
be  easily  inveigled  out  of  their  holes  during  the  winter  when  there  are  no  green  pea-pods 
for  them  to  lay  upon.  Once  out  of  the  pupa  state,  it  cannot  go  back  again.  If,  then, 
farmers  will  during  the  winter  place  their  seed  peas  in  a  warm  room  for  a  few  days,  the 
weevils  may  be  brought  out  of  their  holes  and  killed,  or  left  to  die." 

Bruchidce  from  their  habits  are  insects  very  liable  to  be  carried  from  one  country  to 
another  in  the  seeds  used  alike  for  food  by  man  and  weevil,  and  if  the  climate  and  food 
found  in  their  new  quarters  be  at  all  favourable,  they  quickly  make  themselves  at  home 
therein.  As  an  example  of  the  way  in  which  such  insects  are  imported  it  may  be  men- 
tioned, that  eight  species  were  collected  among  foreign  exhibits  at  the  Centennial  Exhi- 
bition. 

The  second  division  of  the  weevils  is  an  enormous  one,  containing  many  hundred  genera 
and  many  thousand  species — the  number  of  the  latter  named  and  described  being  10,000 
or  more — while  the  list  is  being  lengthened  continually  by  the  discovery  of  new  ones,  of 
which  there  must  remain  a  great  number,  for  a  large  proportion  of  the  species  are  so  small 
and  inconspicuous  as  easily  to  escape  early  collectors  in  countries  where  many  larger  and 
more  brilliant  coleoptera  can  be  easily  obtained. 

According  to  a  recent  "  Check  list  of  the  Coleoptera  of  America  north  of  Mexico," 
there  are  over  eight  hundred  species,  of  Avhich  nearly  half  have  been  added  within  the  last 
seven  years.  In  Great  Britain,  where  numerous  collectors  have  thoroughly  worked  the 
ground,  about  five  hundred  species  are  known,  and  undoubtedly,  when  our  own  country 
has  been  more  exhaustively  searched,  the  Canadian  list  now  numbering  but  little  over  one 
hundred  forms,  will  be  enormously  swollen.  I  have  obtained  in  the  vicinity  of  this  city 
over  fifty  kinds,  some  of  which  occur  in  large  numbers. 

Our  snout-beetles  are  all  small,  many  very  minute  ;  the  largest  is  scarcely  an  inch 
long,  while  many  are  but  one-twentieth  of  an  inch.  If  then  we  consider  the  damage  in- 
flicted in  this  country,  we  can  form  some  idea  of  the  ravages  that  are  wrought  in  more 
tropical  countries  where  the  weevils  attain  to  a  great  size  ;  compared  to  these  our  largest 
species  are  as  sparrows  to  turkeys. 

In  Java  is  found  an  enormous  black  weevil,  called  Protocerus  colossus,  which  measures 
three  inches  in  length  and  is  stout  in  proportion.  With  its  immense  front  legs  and  strong, 
knobbed  snout,  it  is  a  formidable  looking  beetle,  and  must  do  great  harm  to  the  trees  on 
which  it  feeds.  An  allied  Brazilian  species  is  called  Rhina  barbicornis  from  its  long  hairy 
snout,  which  gives  it  a  very  fierce  look.  Some  foreign  weevils  are  as  remarkable  for  their 
varied  and  brilliant  colouring  as  for  their  size.  The  most  commonly  known  is  perhaps 
the  diamond  beetle  of  Brazil  ( Entimus  imperialis)  often  used  as  a  breast  pin  or  similar 
ornament.  It  is  a  black  insect,  closely  lined  with  rows  of  glittering  geeen  dots,  and  pre- 
sents in  its  perfect  state  a  magnificent  appearance.     A  near  relative  of  this  beetle  is  E, 
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splendid  as,  clad  in  black  bossed  armour  adorned  with  gold  and  green.  A  third  species  of 
these  Brazilian  gems — Rhigus  schuppellii — wears  a  coat  of  green  mail  studded  with  golden 
knobs.  Many  other  strangely  formed  or  ornamented  weevils  are  found  in  the  south,  of 
which  but  two  examples  can  be  given.  The  first  is  a  large  black  beetle  found  in  New 
Holland  named  Gagotophorus  Schonherri .  "There  is  scarcely  any  portion  of  the  upper  sur- 
face of  this  insect,  which  is  quite  smooth,  those  parts  which  are  not  knobbed  being  grooved. 
The  upper  part  of  the  head  has  a  wide  and  rather  deep  groove.  The  thorax  is  rounded 
and  covered  with  knobs,  which  are  comparatively  scanty  on  the  disc,  but  become  very 
numerous  and  crowded  on  the  sides.  These  projections  are  without  any  apparent  order, 
but  those  of  the  elytra  are  arranged  in  three  distinct  rows.  The  elytra  are  very  large 
and  are  turned  over  the  sides  rather  abruptly.  On  the  edge,  where  they  are  folded,  is  a 
row  of  nine  knobs,  so  long  and  pointed  that  they  may  well  be  called  spikes.  Next  comes 
a  row  of  seven  knobs,  and  next  to  the  suture  is  a  third  row  of  four  knobs,  these  last  being 
placed  rather  irregularly  (Wood's  "Insects  Abroad").  Xenocerus  lineatus  might  well  be 
mistaken  for  a  longicorn  beetle,  so  extraordinarily  long  are  the  antennae  of  the  male. 
The  beetle  is  of  a  chocolate  brown  colour,  marked  with  white  lines,  and  is  hardly  an  inch 
long,  while  its  antennae  are  more  than  two  inches  in  length  and  very  delicate. 

Among  our  native  weevils  are  two  species  belonging  to  the  Attelabidce.  They  are 
small  beetles  found  upon  the  leaves  of  oak,  etc.,  and  are  said  to  make  a  sort  of  little  nest, 
in  which  to  lay  their  eggs,  by  cutting  and  rolling  up  a  portion  of  the  leaf  of  some  tree. 

The  largest  weevil  I  know  to  be  found  in  Canada  is  the  one  named  Ithycerus  nova- 
boracensis.  It  is  a  stout-bodied  beetle,  from  two  to  three-fourths  of  an  inch  in  length ; 
the  largest  ones  (females)  being  one-fourth  of  an  inch  across  the  wing-covers.  The  snout 
is  broad  and  the  rather  short  club-tipped  antennae  are  inserted  near  the  jaws.  The  thorax 
is  short,  about  as  wide  as  long,  and  marked  by  three  longitudinal  white  lines.  The  elytra 
are  wide  and  ample,  being  turned  down  well  at  the  sides,  and  they  are  marked  by  parallel 
white  lines,  interrupted  by  slightly  raised  black  spots.  The  colour  of  the  beetle  is  black, 
but  a  scanty  clothing  of  short  white  hairs  gives  it  a  grayish  appearance.  I  have  often 
found  it  during  June  upon  beech  trees,  and  the  sexes  copulate  at  this  time.  It  is  men- 
tioned by  Fitch  as  eating  the  buds  and  gnawing  the  twigs  of  apple  trees  in  May  and  June. 

Hylobius  pales  is  one  of  the  destructive  weevils  found  upon  our  pine  trees,  and  is 
very  common  throughout  the  lumbering  districts.  In  Ottawa  during  the  early  summer  they 
appear  in  great  numbers,  crawling  on  the  sidewalks  and  on  buildings  and  fences.  Its 
length  is  about  three-eighths  of  an  inch,  and  its  colour  a  deep  brown,  approaching  almost 
to  black.  The  rounded  thorax  is  closely  punctured,  and  the  elytra  have  rows  of  impressed 
dots  as  if  stitched,  and  also  slight  irregular  markings  made  by  white  hairs,  which  in  many 
specimens  are  rubbed  off.  The  long  snout  is  stout  and  strong,  as  are  the  legs,  with  which 
the  beetle  can  cling  tightly  to  its  captor's  finger,  as  it  has  a  habit  of  doing,  pressing  at  the 
same  time  with  its  snout,  of  which  the  mandibles  are  too  small  to  pierce  the  skin.  During 
May  and  June  the  beetle  lays  its  eggs  in  holes  bored  in  the  bark  of  pine  trees,  and  the 
grubs  burrow  between  the  wood  and  bark,  loosening  the  latter  and  thus  causing  decay. 
I  have  found  this  beetle,  early  in  May,  with  its  snout  buried  in  the  base  of  the  tube  of  the 
Mayflower  (  Epigea  repens)  in  the  same  manner  as  bees  perforate  flowers  to  gather  honey 
and  pollen. 

II.  stupidus  is  a  larger  and  heavier  beetle,  nearly  half  an  inch  long.  The  scutel  is 
yellow,  and  there  are  scattered  patches  of  hair  of  the  same  colour  upon  the  body  and 
wing-covers.     It  is  much  less  numerous  than  the  former  species. 

Pissodes  strobi  (fig.  35),  the  white-pine  weevil,  is  smaller  than  the  above 
described  species,  but  is  even  more  destructive  in  its  habits.  One  of  the  most 
important  uses  to  which  our  noble  pines  are  adapted  is  for  the  construction  of 
ships'  masts  and  spars,  for  which  purpose  it  is  absolutely  necessary  that  they 
be  straight  and  faultless.  Now,  this  weevil  delights  to  select  the  leading  or 
topmost  shoot  of  the  thrifty  young  pines,  as  the  object  of  its  attack.  It  bores 
holes  in  the  bark,  at  irregular  intervals,  the  whole  length  of  the  shoot ;  in  each 
of  these  it  lays  an  egg,  and  as  soon  as  the  larva  is  hatched,  it  eats  downward 
toward  the  centre  of  the  twig, and  burrows  in  the  pith.    In  the  cell  thus  formed      yig.  35. 
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it  undergoes  the  necessary  transformations,  and  emerges  the  following  spring  as  the  perfect 
beetle.  For  a  month  or  two  after  the  eggs  are  deposited,  the  growth  of  the  shoot  is 
unaffected,  but  as  the  grubs  increase  in  size,  and  reach  the  centre,  it  begins  to  wilt  and 
shortly  dies  and  withers.  One  of  the  lateral  or  side  shoots,  curves  upward  frequently, 
and  takes  the  place  of  the  destroyed  leader,  but  a  crook  is  thus  caused  which  greatly 
lessens  the  value  of  the  tree.  The  only  way  to  prevent  their  ravages,  is  by  cutting  off 
all  the  dead  shoots,  while  the  insects  are  still  in  them,  and  burning  them.  When  these 
beetles  are  very  numerous  they  also  attack  the  side  shoots. 

There  are  other  species  of  this  genus,  very  similar  in  appearance  to  P.  strobi,  which 
are  found  assisting  it  in  its  ravages,  and  which  are  sometimes  abundant. 

Another  weevil  found  upon  pines,  from  the  middle  of  May  to  the  middle  of  June  is 
Polydrosus  elegans,  which,  as  its  name  denotes,  is  a  very  graceful  and  beautiful  beetle.  It 
differs  from  the  preceding  species  in  shape,  its  body  being  narrow  and  more  cylindrical, 
while  the  head  is  not  prolonged  into  a  slender  snout,  but  is  lengthened  only  slightly,  and 
flattened,  the  mouth  being  wide,  and  having  inserted  near  its  sides  the  antennae.  The 
colour  varies  from  a  silvery  gray  to  a  creamy  buff,  and  I  have  several  specimens,  usually 
males,  of  a  most  delicate  glistening  green.  Their  colouring  is  caused,  not  as  in  preceding 
species,  by  a  covering  of  short  hairs,  but  by  a  coating  of  minute  iridescent  scales,  resem- 
bling in  shape  grains  of  rice.  When  denuded  of  these  fragile  scales,  which  are  easily 
rubbed  off,  the  beetle  is  jet  black. 

The  numbers  of  the  genus  Anthonomus  are,  as  indicated  by  the  name,  "flower-dwellers," 
and  are  found  upon  trees  or  plants  when  in  blossom,  and  as  the  fruit  is  setting.  Several 
species  occur  in  Canada,  one  of  which,  A.  quadrigibbus  (see  fig  31),  is  a  small,  rough, 
robust  beetle  of  a  reddish  brown,  with  a  slender  beak  almost  as  long  as  its  body.  It  is 
often  abundant  upon  the  hawthorn,  and  when  disturbed  folds  its  legs,  tucks  carefully 
away  its  antennae,  and  looking  for  all  the  world  like  a  withered  bud,  drops  to  the  ground. 
This  habit  of  simulating  death  and  of  taking  on  the  appearance  of  a  dried  bud,  seed,  or 
bit  of  moss  or  dirt,  is  common  to  many  weevils.  The  little  beetle  in  question  is  sometimes 
called  the  apple  weevil,  because  it  punctures  that  fruit  at  times,  with  from  one  to  twenty 
holes. 

An  allied  species,  A.  suturalis,  the  cranberry  weevil,  is  a  minute  reddish  weevil, 
which  in  the  United  States  attacks  the  cranberry  vines,  and,  as  it  is  found  in  Canada,  may 
probably  do  so  here  also,  although  I  have  seen  no  record  of  its  operations.  The  female 
is  said  to  bore  a  hole  in  a  bud,  and  after  depositing  an  egg  therein,  cut  it  off,  so  that  it  falls 
upon  the  ground  and  decays,  while  the  grub  grows  and  transforms  within  it. 

Conotrachelus  nenuphar,  the  plum  weevil,  is  too  well  known  (especially  after  the  full 

account  of  it  by  Mr.  Gott,  in  last  year's  Report),  to  require  more  than  a  brief  mention  here . 

In  tig.  36  we  have  this  insect  shown  in  its  several  stages  of  larva,  chrysalis  and  beetle. 

^  ^e^f^^R^sv^-xs&s^,  From  its  extended  ravages,  and  the  crescent- shaped  mark 

\       &U  )  )   ^  5S  -V-T^fK  which  it  makes  when  depositing  its  egg  in  the  young  plum, 

\  ^^^COSHi*^  **  nas  been,  not  inappropriately,  named  the  "  little  Turk." 

^W;^      «| ^  The  grub,  when  hatched,  eats  towards  the  germ  of  the  fruit, 

,|    ^j\  v^4r  which  then  dies  and  falls  prematurely  to  the  earth,  where 

Sliiir  A'ft        **  is  kept  moist  while   the    worm  attains  its  full  growth. 

^^^  ^ISllSr      When   arrived   at   maturity,    the    grub   leaves   its  wasted 

^EggB^         \  ^^Wf&l    larder,  to  pupate  in  the  earth,  from  which  it  emerges  the 
Mm  In  uWSSF      following    spring,  as  a  small,  rough,  dark,  mottled  beetle. 

^3v      iSPiCr  ^:SmA      Jarring  the  trees  once   or   twice   daily,  during  the  season 

i — I)  ,  j^Pr         when  the  beetles  are  depositing  their  eggs   (that  is  when 

-^^  the  plums  have  reached  the  size  of  peas),  and  thus  causing 

Fig-  36-  them  to  fall  down  upon  sheets  spread  beneath  the  trees,  is 

apparently  the  best  method  of  exterminating  this  pest,  which  is  spreading  rapidly  through- 
out the  country,  and  destroying  great  quantities  of  fruit.  Various  other  plans  are 
however  advocated,  for  the  best  of  which  I  will  refer  you  to  Mr.  Gott's  report. 

The  plum  weevil  when  abundant  also  attacks  other  fruit ;  including  apples,  pears, 
peaches,  apricots,  nectarines  and  quinces  in  its  list  of  dainties.  It  causes  some  to  fall 
prematurely,  and  mutilates  and  scars  many  others,  so  as  to  render  them  unfit  for  market. 
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Plums  are  not  largely  grown  in  this  vicinity,  but  at  several  places  in  the  woods 
where  trees  are  growing  wild  (in  abandoned  clearings,  etc.),  I  have  found  this  beetle,  and 
in  such  places  it  is  left  to  increase  unmolested,  and  is  secured  against  extermination. 

The  plum  weevil  has  been  accused  of  causing  the  disease  on  trees,  known  as  "  black 
knot,"  but  although  the  grubs  are  sometimes  found  in  these  excresen- 
ces,  they  are  not  the  cause  of  the  injury,  but  only  an  accidental  result 
of  it,  the  beetle  having  been  deceived  into  depositing  its  eggs  in  the 
swelling  part  when  green  and  soft.  Farther  south,  where  the  beetle 
is  double -brooded,  it  has  been  said  to  deposit  its  eggs  in  the  bark  of 
young  pear  limbs,  the  grubs  which  winter  therein  accounting  for  the 
spring  brood.  The  plum-gouger,  Anthonomus  prunicidae  (fig.  37),  is  also 
destructive  to  plums. 

There  are  other  species  of  this  genus  found  in  Canada,  but  none 
are  so  notorious. 

Tyloderma  fr agarics  is  a  small  weevil  that  (across  the  line  if  not  in  this  country) 
attacks  the  strawberry,  and  is  known  as  the  "  strawberry-crown  borer,"  because  it 
destroys  the  embryo  fruit  stalks  and  leaves  in 
the  crown  of  the  plant.  (See  fig.  38,  where  the 
larva  and  beetle  are  both  shown. )  An  insect  with 
such  a  disposition  may  readily  become  a  serious 
enemy  to  small-fruit  growers. 

Mononychus  vulpeculus  is    a  robust  beetle 


Fig.  37. 


&htly  larger  than  the  pea  weevil,    but   differing 


sli 

from  it  in  shape.     The  body  is  about  as    wide  as 

long  and  very  thick  ;  the  thorax   is  much  nar-  &  £ 

rower,  while  the  head  is  small  and  the  snout  long  Fig.  38. 

and  fine.  The  beetle  is  black  above,  and  of  a  rusty  yellow  beneath.  The  grub  lives  in 
the  pods  of  the  common  flag,  or  iris,  eating  through  two  or  three  seeds  (which  it  leaves 
mere  rings)  and  forming  a  cell  in  which  it  undergoes  its  changes.  They  are  often  very 
plentiful  and  scarcely  a  pod  escapes,  but,  of  course,  the  greater  part  of  the  seeds  in 
the  pod  are  uninjured.  On  the  first  of  August  last,  in  passing  through  a  field  of 
these  plants,  I  noticed  that  some  pods  had  an  appearance  of  some  internal  disease,  and  on 
investigation  found  the  source  of  trouble  to  be  a  small  white  grub,  evidently  a  curculio 
larva.  Aware  that  a  weevil  did  infest  these  plants,  and  not  having  hitherto  bred  any 
specimens,  I  carried  away  a  pocketful  of  pods  for  the  purpose  of  so  doing.  These  were 
placed  in  a  small  box,  and  not  looked  at  again  until  the  19th  of  September,  when  on 
emptying  the  box  I  found  nine  specimens  of  M.  vulpeculus.  There  were  also  two  small 
moths  and  six  ichneumon  flies,  four  of  the  latter  being  females  and  two  males.  On  open- 
ing the  pods  I  obtained  nineteen  more  weevils  and  four  ichneumons,  as  well  as  two  larvss 
of  the  moth.  Hardly  a  pod  was  without  a  tenant,  while  in  some  dwelt  two  or  three.  A 
day  or  two  later  I  visited  the  patch  where  I  obtained  the  pods,  and  found  that  with  few 
exceptions  the  pods  had  burst  and  scattered  their  contents,  but  a  few  remained,  and  either 
showed  holes  through  which  insects  had  escaped  or  still  contained  weevils  or  caterpillars. 
The  beetles  probably  spend  the  winter  underground  or  concealed  in  the  dead  plants. 

As  shown  by  the  figures  above  given,  fully  twenty-five  per  cent,  of  the  insects  were 
destroyed  by  the  ichneumons.    In  the  same     /-fs\  .  ^^^^^^^ 

way  the  plum  weevil  has  been  greatly  check- 
ed in  some  places  by  an  ichneumon  fly 
called  Sigalphus  curculionis  (fig.  39),  which 
is  very  similar  in  size  and  appearance  to 
the  ichneumon  just  mentioned  as  parasitic 
on  the  iris-weevil. 

A  weevil  remarkable  for  its  long  slen- 
der rostrum  or  snout  is  found  upon  hazel- 
bushes  in  May,  and  more  abundantly  in 
June,  about  the  middle  of  which  month  the 


beetles  are  frequently  seen  paired.     It  is 
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called  Balaninus  nascicus,  the  specific  name  being  conferred  on  account  of  its  snout  or 
"  nose,"  which,  though  no  thicker  than  a  bristle,  is  nearly  as  long  as  the  body,  and  carries 
a  pair  of  long  and  very  delicate  antennse.  The  beetle  is  a  third  of  an  inch  long,  with  an 
oval  body  covered  with  short  yellow  hairs.  The  grub  lives  in  the  hazel-nut,  but  leaves  it 
when  full  grown  to  transform  in  the  ground.  In  1879  the  nut  crop  was  large  and  these 
beetles  were  very  abundant,  but  last  summer  there  were  but  few  nuts  and  I  only  observed 
one  weevil.  This  beetle,  according  to  Fitch,  also  feeds  on  hickory  nuts,  and  B.  rectus, 
distinguished  by  the  beak  being  shorter  and  straighter,  attacks  acorns.  This  genus,  I 
may  add,  derives  its  name — Balaninus — from  a  Greek  word  signifying  acorn. 

Remarkable  as  our  nut  weevil  is  for  its  long,  slender  nose,  it  is  far  surpassed  by  an 
African  beetle  which  has  a  bristle-like  snout  fully  three  times  as  long  as  its  body,  the 
latter  being  half  an  inch  in  length. 

Cratoparis  lunatus  is  not  an  injurious  weevil,  for,  unlike  the  majority  of  its  kind,  it 
forsakes  sweet  flowers  and  succulent  fruits  to  feast  upon  dry  fungus,  such  as  grows  upon 
old  beech  trees.  It  is  about  a  third  of  an  inch  long  and  of  a  mottled  colour,  exactly 
resembling  when  disturbed  a  bit  of  f  ungus  or  moss. 

The  members  of  the  small  group  Brenthidce  are  easily  distinguished  from  other 
weevils  by  their  remarkably  long  bodies,  snouts  not  bent  downwards  or  curved,  but 
stretched  straight  out  in  front,  and  unelbowed  antennse.  The  only  Canadian  species  is 
Arrhenodes  Septentrionis  (Hbst.),  the  larva  of  which  lives  in  hardwood  trees  (most  frequently 
oak),  not  only  in  dead  trees  but  in  living  ones.  The  female  is  said  to  bore  a  hole  in  the 
bark  with  her  long  snout,  and  shove  into  the  puncture  an  egg.  The  cylindrical,  whitish 
grub  bores  a  round  hole  through  the  bark  and  into  the  solid  wood  of  the  tree.  It  is  a 
slender  worm,  an  inch  or  over  in  length,  and  little  more  than  one-tenth  in  diameter  ; 
changing  in  its  burrow  to  a  yellowish  white  pupa.  ' 

The  beetle  has  a  cylindrical  body  attached  to  which  is  an  egg-shaped  thorax,  rounded 
off  where  it  is  joined  to  the  body,  and  tapering  gradually  to  the  head,  which  is  prolonged 
in  a  straight  snout,  hardly  as  long  as  the  thorax.  The  snout  of  the  female  is  very  slender, 
and  the  jaws  at  the  tip  are  so  small  as  to  be  barely  visible  to  the  naked  eye  ;  that  of  the 
male  is  much  heavier,  and  the  jaws  are  strong  and  curved.  The  antennse  of  the  female  are 
inserted  at  the  base  of  the  rostrum  near  the  eyes,  while  those  of  the  other  sex  are  set  mid- 
way between  the  eyes  and  mouth.  The  general  colour  of  this  beetle  is  a  rich  brown  ;  it 
is  very  smooth  and  glossy,  with  the  exception  of  the  wing-covers,  which  are  striated,  punc- 
tured and  marked  with  irregular,  broken,  yellow  lines.  These  beetles  may  be  taken  in 
June  among  oak  trees,  or  more  readily  in  lumber  yards  among  newly  sawn  oak  lumber. 
I  have  also  taken  several  which  were  attracted  with  other  species  of  weevils  to  a  bright 
light  placed  to  allure  moths.  They  vary  wonderfully  in  size,  the  males  (an  unusual  thing 
with  insects)  being  largest.  Ordinary  specimens  are  from  four-eighths  to  five-eighths  of 
an  inch  long  and  about  one-eighth  in  diameter,  but  Fitch  mentions  one  as  being  only  two- 
eighths  long,  and  I  have  an  enormous  male,  a  giant  of  his  race,  measuring  over  seven- 
eighths.  It  is  proportionately  stout  ;  the  rostrum  is  very  broad  and  strong,  and  the  jaws 
large  and  powerful.     It  was  found  last  summer  in  a  cleft  of  a  newly  fallen  butternut  tree. 

The  Calandridce  embrace  many  highly  destructive  insects.  In  the  West  Indies  is 
found  an  enormous  weevil  which  injures  palm  trees  and  sugar-canes.  Its  gigantic  white 
grubs  are  called  by  the  negroes  "  gru-gru,"  and  by  them,  as  well  as  by  many  white  people, 
are  considered  a  very  great  delicacy,  although  those  not  accustomed  to  such  unusual  dainties 
would  consider  them  a  very  distasteful  kind  of  grub. 

Our  northern  species  are  small  but  still  capable  of  doing  immense  damage  by  their 
united  efforts,  and  the  grain  weevils  have  a  world-wide  notoriety  on  account  of  their 
ravages.  Three  species  of  the  latter  are  common  in  the  States,  viz  : — Calandra  oryzce,  C. 
granaria,  and  C.  remote-punctata ;  the  two  last  are  also  found  in  Canada.  C.  oryzce — 
the  rice  weevil — is  supposed  to  have  spread  westward  from  the  East  Indies  with  the  grain 
from  which  it  derives  its  name.  Unfortunately,  however,  it  does  not  confine  itself  to 
rice,  and  at  the  Philadelphia  Exhibition  was  found  to  abound  in  rice,  maize,  and  wheat 
from  all  parts  of  the  world. 

With  the  aid  of  its  relative  the  granary  weevil  (C.  granaria) — see  fig.  34 — it  destroys 
vast  quantities  of  stored  grain.     Curtis  says  that  no  insects  in  England  do  more  mischief  to 
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stored  grain  than  these  two  weevils  introduced  from  abroad.  In  warm  countries,  such  as  those 
of  southern  Europe,  there  are  many  broods  daring  the  year,  and  the  loss  caused  is  corres- 
pondingly great.  The  beetles  penetrate  some  distance  into  the  heap  of  grain  ;  the  female 
lays  her  eggs  singly  in  the  grains,  and  in  a  few  months  there  remains  nothing  but  a  heap 
of  empty  husks,  tenanted  by  grubs  and  beetles.  At  an  entomological  meeting  in  Eng- 
land, April  1870,  it  was  stated  that  74  tons  of  Spanish  wheat  when  sifted  yielded  over 
half  a  ton  of  weevils,  and  145  tons  of  American  grain  gave  one  and  three-quarter  tons. 
Fortunately  these  beetles  do  not  thrive  without  heat,  and  cannot  carry  on  their  depreda- 
tions in  the  cold  of  our  winter,  hence  grain  can  be  stored  here  for  many  months  without 
loss. 

The  Apionidoe  are  a  group  of  small  pear-shaped  weevils  the  minute  larvae  of  which 
infest  different  seeds. 

Besides  these  we  might  mention  as  destructive  the  quince  curculio  (figure  40),  Cono- 
trachelus  cratcegi,  which  is  injurious  to   quinces ;    the  imbricated  snout  beetle,    Epiccerus 


Fig.  41. 

imbricatus  (figure  41),  which  injures  apple  and    cherry    trees  by  gnawing  the  twigs  and 
fruit ;  the  corn  sphenophorus,  Sphenophorus  zece  (figure  42),  which  damages  the  corn  crop 


Fig.  42. 


Fig.  43. 


and  the  potato-stalk  weevil,  Baridius  trinotatus  (figure  43),  which  injures  the  potato. 

This  paper  has  already  reached  such  a  length  as  to  exclude  further  descriptions  of  our 
weevils,  species  of  which  will  from  time  to  time  be  found  coming  into  notoriety  through 
attacks  on  our  trees  or  plants.  Even  those  now  only  to  be  met  with  feeding  on  wild 
plants  may  some  day  transfer  their  affections  to  a  cultivated  one,  as  has  frequently  been 
the  case  hitherto.  Occasionally  also  new  species  may  be  brought  into  the  country  with 
imported  seeds  and  plants.  The  American  Entomologist  recently  warned  importers  of 
fruit  plants  from  England  to  be  on  their  guard  against  introducing  a  weevil,  which  has  of 
late  years  been  very  destructive  to  raspberry  bushes,  as  it  ^ould,  doubtless,  flourish  here, 
there  being  several  closely  allied  species*  already  in  this  country. 

The  name  of  this  possible  visitor  and  dreaded  foe  is  Otiorhynchus  picipes,  and  in  its 
native  land  it  attacks  a  great  variety  of  plants  and  trees,  such  as  peas,  beans,  turnips, 
elms,  lime  trees,  etc.  The  principal  damage  appears  to  be  done  by  the  full-grown  weevils, 
which  are  wingless  and  night  feeders,  hiding  during  the  day  in  crevices  or  under  bark, 
stones,  etc.  They  are  "sometimes  a  dreadful  pest  in  gardens,  committing  sad  ravages  on 
vines  in  hot-houses  and  on  wall  fruit,  during  the  night.  They  likewise  injure  raspberry 
plants  in  spring  by  eating  through  the  flowering  stems  and  leaves,  and  they  nibble  off  the 
bark  and  eat  out  the  buds  of  apple  and  pear  trees."  The  larvae  live  in  the  roots  of  flowers 
and  other  plants,  and  are  very  destructive  to  them. 
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The  ravages  of  weevils  cannot  be  stayed  by  the  -same  measures  which  avail  in  the  case 
of  the  potato  beetle  and  other  leaf-feeding  larvae.  Their  grubs  cannot  be  reached  by  Paris 
green  and  similar  poisons ;  their  destruction  can  only  be  accomplished  by  that  of  the  sub- 
stance in  which  tho.y  feed  concealed.  Failing  then  to  reach  the  grubs,  it  remains  to  attack 
the  beetles  themselves,  and  this  is  often  difficult  of  accomplishment,  on  account  of  their 
secluded  habits  and  the  trouble  of  finding  them.  They  are  also  exceedingly  tough  subjects 
to  kill  ;  their  hard  bodies  are  capable  of  resisting  much  hard  usage,  and,  to  a  great  ex- 
tent, the  action  of  such  substances  as  are  all-powerful  in  the  destruction  of  insects  endowed 
with  less  vitality. 

I  have  frequently  kept  plum  weevils  for  hours,  sometimes  for  a  couple  of  days,  in  a 
cyanide  bottle,  which  would  kill  most  insects  in  a  few  minutes,  and  although  stupefied, 
they  would,  in  a  short  time  after  liberation,  be  as  lively  as  ever.  They  are  indifferent  to 
the  most  powerful  and  offensive  odours,  and  decoctions  of  tobacco,  soap  and  lime,  that 
easily  repel  most  insects,  are  apparently  but  little  hurtful  to  them. 

To  show  the  tenacity  of  life  in  snout  beetles,  an  English  entomologist  mentions  a 
curculio  (of  genus  Cleonus)  which,  after  resisting  the  action  of  laurel  leaves,  which  are 
used  in  collecting-bottles  as  poison,  was  twice  immersed  in  benzine,  the  second  time  for  a 
whole  night,  and  finally  had  to  be  killed  with  hot  water.  Another  instance  is  where  some 
weevils  lived  in  and  devoured  coriander   seed,  among  which  were  pieces  of  caustic  stone. 

One  simple  way  to  prevent  the  ravages  of  weevils  is  to  see  that  all  seeds  are  thoroughly 
freed  from  them  before  planting,  and  likewise  in  setting  out  plants  or  trees  to  observe  the 
same  precautions.  Yet,  sooner  or  later,  they  will  find  their  way  from  adjacent  fields,  or 
even  distant  counties,  and  then  resort  must  be  had  to  warlike  measures.  Some  species, 
such  as  the  plum  weevil,  may  be  jarred  or  shaken  upon  sheets,  or  frames  covered  with  cot- 
ton ;  others  may  be  taken  (some  by  day,  some  by  night)  with  sweeping  or  beating  nets. 
The  best  way  to  kill  the  captured  ones  is  to  put  them  in  boiling  water. 

Fruits  or  nuts,  which  have  fallen  to  the  ground,  should  be  carefully  collected  and 
destroyed  before  the  larva?  therein  have  left  them  and  entered  the  earth,  and  all  substances 
under  which  the  beetles  might  hide  should  be  removed. 

Twigs  and  canes  infested  should  be  cut  off  and  burned  in  the  autumn,  or  in  spring 
before  the  beetles  have  emerged. 

Powdered  pyrethrum  will  be  found  very  effectual  in  destroying  weevils  among  such 
seeds  as  peas  and  beans,  if  dusted  over  them,  and  if  well  sprinkled  among  heaps  of  grain 
is  said  to  thoroughly  kill  off  the  grain  weevils. 

But  little  assistance  is  received  from  birds  toward  exterminating  weevils.  Many 
species  are  concealed  all  day  in  crevices,  under  stones,  etc.,  or  even  beneath  the  surface  of 
the  ground,  and  only  come  forth  when  the  birds  have  ended  their  labours.  Others  so 
closely  simulate  bits  of  moss  or  dirt,  or  the  colour  of  the  bark  or  other  part  of  the  plant 
on  which  they  rest,  as  to  be  safe  even  from  the  sharp  eyes  of  our  feathered  friends. 
Nearly  all  are  so  timid  that  when  alarmed  or  disturbed  they  fold  up  their  antennae  and 
legs  and  drop  to  the  ground,  where  they  are  almost  invisible.  The  stray  weevils  occasion- 
ally captured  by  birds  are  not  very  satisfying  morsels,  being  chiefly  hard,  horny  shell, 
while  the  grubs,  which  are  soft  and  fat,  are  generally  secure  in   their  cells  or  burrows. 


ON  THE  CHIEF    BENEFITS    DERIVED  BY    FARMERS    AND    HORTICUL- 
TURISTS FROM  A  KNOWLEDGE  OF  ENTOMOLOGY. 

By  James  Fletcher,  Ottawa,  Ont. 

"Well!  what's  the  use  of  all  your  bug-catching  and  long  names  to  me?"  is  a  question 
which  in  this  essentially  utilitarian  age  the  entomologist  has  too  often  to  answer  farmers 
and  horticulturists  even  here  in  fair  Canada,  where  the  unparalleled  climate  presents  most 
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favourable  conditions  not  only  for  the  successful  cultivation  of  roots,  cereals,  fruit  and 
the  other  varied  forms  of  produce  which  constitute  the  wealth  of  the  agricultural  classes, 
but  also  for  those  gigantic  armies  which  from  time  to  time  levy  such  undue  tribute  upon 
their  hard-earned  savings,  and  where  consequently  it  might  be  imagined  they  had  been 
taught  a  practical  answer  by  bitter  experience.  But  no  !  such  is  not  the  case,  and  these 
"  minims  of  creations  "  individually  so  puny  and  weak,  but  which,  united,  form  such  irre- 
sistible forces,  are  to-day  very  little  more  studied  by  the  people  most  concerned  than  they 
were  fifty  years  ago.  The  answer  to  the  question  is  simply  this,  "  To  enable  you  to  know 
your  friends  from  your  foes."  I  shall  endeavour  to  show  that  everything  which  is  gen- 
erally designated  by  that  expressive  word  "  bug"  is  not  an  enemy  which  must  be  executed 
at  once  without  a  trial.  It  cannot  but  be  a  matter  of  considerable  surprise  to  any  per- 
son who  turns  his  attention  to  the  study  of  Entomology  to  find  to  what  an  extent,  com- 
paratively speaking,  that  branch  of  Natural  Science  is  neglected  by  scientific  men,  for 
notwithstanding  the  large  sums  of  money  devoted  yearly  by  wise  governments  towards 
its  encouragement,  and  the  untiring  efforts  made  by  individual  students  to  present  it  to 
the  masses  in  a  popular  form  it  must  be  acknowledged  that  as  yet  it  is  not  studied  nearly 
as  much  as  it  deserves. 

Little  attention  was  paid  to  Natural  History  previous  to  the  commencement  of  the 
last  century,  although  the  writings  of  some  of  the  leading  philosophers  of  antiquity  show 
that  it  was  considered  of  sufficient  importance  to  receive  special  study.  Aristotle  and 
Pliny  the  elder,  wrote  of  insects  largely,  although,  it  is  true,  somewhat  erroneously  at 
times.  They  too  often  fell  into  that  trap  which  is  still  set  in  the  path  of  modern  investi- 
gators, namely,  allowing  their  imaginations  to  carry  them  away  from  the  truth  to  build 
up  a  previously  conceived  theory.  There  are  not  many  of  whom  it  can  be  said  as  of  Dr. 
Leicly,  "the  most  distinguished  naturalist  of  America,"  as  follows: — "In  the  performance 
of  his  scientific  work  he  has  confined  himself  to  the  duty  of  accurately  describing  what 
he  has  seen.  He  very  rarely  draws  inferences  from  his  accumulated  facts,  and  his  innate 
truthfulness  is  such  as  to  deter  him  from  theorizing."* 

The  first  book  published  in  England  upon  insects  alone  is  said  to  have  been  Mouffet's 
"Theatrum  Insectorum,"  which  appeared  in  the  reign  of  Charles  I,  after  having  passed 
through  the  hands  of  five  learned  doctors,  all  of  whom  did  something  towards  its  com- 
pletion, and  after  having  taken  about  100  years  to  finish.  It  was  owing  to  the  efforts  of 
Ray  and  Linne,  ably  assisted  by  the  their  contemporaries  Reaumer  and  DeGeer,  that 
Entomology  was  raised  to  its  proper  place  among  the  sciences.  Since  their  time  many 
learned  men  have  fought  hard  to  keep  it  there,  until  now  "  the  laugh  at  Entomology  is 
nearly  spent,  and  known  professors  of  the  science  may  meet  in  open  conclave  to  exchange 
observations  without  fear  of  becoming  subjects  for  a  commission  de  lunatico  inquirendo, 
and  may  now,  net  in  hand,  chase  their  game  without  themselves  being  made  game  of."f 
This,  however,  was  not  the  case  in  the  last  century,  for  we  are  told  in  Kirby  and  Spence's 
"  Introduction  to  Entomology  "  that  an  attempt  was  made  to  set  aside  the  will  of  a 
rational  woman  (Lady  Glanville)  on  the  ground  of  insanity,  which  was  evinced,  it  was 
claimed,  by  her  fondness  for  collecting  insects. 

Foremost  of  all  the  great  powers  in  the  prosecution  of  scientific  research  is  undoubt- 
edly the  Government  of  the  United  States.  No  expense  or  trouble  is  deemed  too  much, 
but  whatever  advantage  energy  and  perseverance  can  gain  for  the  general  good  they 
secure.  Their  official  publications  upon  scientific  matters  are  simply  magnificent,  and 
the  generosity  with  which  they  distribute  them  to  institutions  and  societies,  where  they 
can  be  freely  consulted,  are  as  proverbial  as  the  politeness  of  the  gentlemen  entrusted  with 
the  investigations  which  are  thus  recorded.  No  one  ever  need  be  at  a  loss  for  informa- 
tion upon  any  ordinary  scientific  point,  for  on  writing  to  the  Department  in  Washington 
which  considers  that  matter,  he  will  receive  an  answer  by  the  return  mail. 

By  means  of  the  generous  assistance  of  our  own  Government,  our  Entomological 
Society  of  Ontario  is  able  to  put  in  the  hands  of  all  the   agriculturists  of  the  Province 

*  Popular  Science  Monthly,  vol.  xvii.,  p.  691. 
f  Episodes  of  Insect  Life. 
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information  with  which,  at  any  rate  it  is  hoped,  they  can  fight  most  of  the  insect  pests 
from  which  we  occasionally  suffer,  and  also  at  the  same  time  learn  to  discriminate  which 
among  the  countless  hordes  of  the  insect  world  may  be  ranked  as  allies. 

The  naturalist  founds  his  studies  upon  the  theory  that  nothing  in  nature  is  useless, 
and  everything  that  is,  must  have  some  special  function  to  perform  or  it  would  not  exist; 
it  is  in  tracing  up  these  special  adaptations  to  certain  ends  that  he  finds  the  charm  which 
enables  him  to  carry  on  the  laborious  investigations  which  are  oftentimes  necessary. 

As  every  one  knows,  vegetable  and  animal  life  are  the  two  re-agents  which  Nature 
employs  to  keep  up  the  balance  of  creation,  the  one  feeding  upon  or  deriving  its  nutri- 
ment from  the  other.  Now,  these  two  agents  are  to  a  certain  extent  acted  upon  and  kept 
in  check  by  their  own  component  parts.  Whenever,  owing  to  particularly  favourable 
circumstances,  too  many  seeds  of  any  one  species  of  plant  spring  up  in  the  same  place, 
they  do  not  all  mature,  for  if  they  did,  all  would  be  sickly  from  want  of  light  and  air, 
and  the  species  would  gradually  degenerate.  Consequently,  it  is  provided  that  the  weaker 
should  be  kept  down  and  choked  to  death  to  make  room  for  their  more  robust  com- 
panions. This  is  similarly  the  case  in  the  animal  world,  as  for  instance  with  insects. 
When,  from  special  circumstances,  any  one  species  is  abnormally  multiplied,  it  is  sure  to  be 
attacked  and  kept  in  check  by  some  other  kind,  which  itself  may  be  a  prey  to  another 
species.  Plants  through  all  their  stages  from  the  seed  to  the  decaying  leaf,  are  the  ori- 
ginal source  of  support  to  some  form  of  animal  life  ;  wherever  vegetable  life  is  profuse, 
there  insects  abound.  The  green  plant  attracts  innumerable  small  insects ;  these  in  their 
turn  attract  larger  carnivorous  species,  which  are  again  preyed  upon  by  birds  and 
reptiles,  and  the  larger  carnivorous  animals  follow.  The  flesh  feeders,  thus  depending  one 
upon  the  other  for  subsistence,  have  a  primary  dependence  upon  vegetable  life  ;  therefore, 
wherever  there  is  the  greatest  variety  of  vegetable  life  there  will  necessarily  be  the 
greatest  variety  of  animals,  whether  quadrupeds,  birds,  reptiles  or  insects. 

It  is  estimated  that  insects  comprise  no  less  than  four-fifths  of  the  whole  animal 
kingdom.  While  there  are  about  55,000  known  species  of  animals,  excluding  insects,  the 
number  of  these  amounts  to  upwards  of  200,000.  It  is  therefore  perfectly  manifest  that 
they  must  perform  some  very  important  mission  in  the  economy  of  nature.  "  It  would 
be  easy,"  writes  the  Rev.  J.  G.  Wood  in  "  Insects  Abroad,"  "  to  show  how  the  very  crea- 
tures which  are  most  detested  by  man,  and  do  him  the  most  direct  damage,  are  indeed, 
though  indirectly,  among  his  best  benefactors.  Apart  from  direct  benefit  or  injury  to 
man,  the  whole  of  the  insect  tribes  are  working  towards  one  purpose,  namely,  the  gradual 
development  of  the  earth  and  its  resources.  The  greater  number  are  perpetually  de- 
stroying that  which  is  effete,  in  order  to  make  way  for  something  better  ;  while  others, 
whose  business  seems  chiefly  to  be  the  killing  and  eating  of  their  fellow-insects,  act  as  a 
check  to  their  inordinate  increase,  and  so  guard  against  the  danger  of  their  exceeding 
their  proper  mission." 

I  will  borrow  from  the  same  author  two  more  similes  demonstrative  of  the  fact  that 
even  amongst  those  insects  which  we  consider  most  noxious  we  have  some  good  friends. 
What  more  annoying  creature  can  the  mind  conceive  than  the  common  mosquito  1  Truly 
is  Beelzebub  ("King  of  the  Flies")  rightly  named  if  these  are  types  of  his  subjects. 
It  must  be  remembered,  however,  that  devouring  human  beings  is  not  the  normal  occupation 
of  mosquitoes  ;  but  the  former  are  intruders  into  their  domains,  and  consequently  must 
bear  the  consequences.  Their  real  object  is  a  beneficent  one.  In  the  deep  dark  forests 
of  the  tropics  the  air  would  be  perfectly  stagnant,  and  an  enormous  development  of 
noisome  fevers  would  be  the  consequence,  if  it  were  not  for  the  motion  caused  by  the 
wings  of  these  minute  creatures  which  breed  there  in  myriads,  and  that  of  various  birds 
and  predacious  insects  which  they  attract  there  to  feed  upon  them.  In  the  larval  state, 
too,  they  live  in  water,  and  feed  upon  the  particles  of  decayed  matter  which  are  too  small 
to  be  noticed  by  the  larger  aquatic  animals.  Were  it  not  for  the  presence  of  these  in- 
sects, which  swarm  in  vast  armies  in  all  stagnant  water  in  warm  climates,  thus  purifying 
it  as  well  as  the  atmosphere,  such  localities  would  be  uninhabitable  by  any  animals  higher 
than  reptiles.  Again,  strange  as  it  may  appear  at  first  sight,  if  it  were  not  for  the 
existence  of    the   many  borers  and    wood-eating  insects    we  could    have  none  of   those 
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lovely  forests  which  give  so  much  beauty  to  our  landscapes,  and  are  the  source  of  so  much 
wealth  to  the  country.  Let  us  imagine  that  all  these  insects  have  been  destroyed  at  one 
fell  swoop,  and  note  the  consequence.  A  giant  of  the  forest  dies,  and  in  course  of  time, 
d\iring  some  winter  storm,  is  blown  down.  Where  it  falls  there  it  lies,  and  nothing  can 
grow  from  the  space  which  it  covers.  Time  rolls  on  and  tree  after  tree  falls,  until  the 
whole  ground  is  covered  with  the  trunks  and  limbs  of  fallen  trees,  and  what  was  once 
a  stately  forest,  with  all  its  wealth  of  life,  is  now  a  vast  wilderness  where  nothing  can 
grow.  How  different  is  the  beneticent  operation  of  Nature  under  the  present  conditions  ; 
Scarcely  has  a  tree  shown  signs  of  declining  vigour  than  the  insect  hosts  are  at  work. 
First  of  all  come  certain  species  which  pick  out  any  weak  point  and  deposit  their  eggs 
there.  The  larvae  in  due  time  hatch,  and,  eating  into  the  tree,  accelerate  its  decay.  When 
it  dies  and  falls  to  the  ground  it  is  immediately  pounced  upon  by  the  large  wood-boring 
beetles, which  deposit  their  eggs  upon  the  bark;  these  hatch  into  grubs  armed  with  strong 
jaws  with  which  they  soon  bore  into  and  through  the  trunk,  thus  rendering  it  permeable 
to  air  and  moisture.  Smaller  beetles  and  other  insects  follow  in  the  wake  of  the  larger, 
and  bore  out  the  softened  decaying  wood,  some  using  it  as  food,  others  as  materials  for 
their  nests.  Thq  rapidity  of  the  work  of  destruction  is  astonishing,  and,  in  an  incredibly 
short  time,  the  giant  which  had  taken  hundreds  of  years  to  mature  is  reduced  to  mere 
dust, which  serves  as  a  fertilizer  of  the  soil,  and  enables  it  to  produce  fresh  trees  to  fill  up 
the  gap  left  by  the  one  which  has  gone. 

It  is  questionable  whether  any  good  results  would  follow  from  giving  statistics  of  the 
amount  of  damage  done  by  insects  at  different  times,  for  so  enormous  are  the  figures  that 
could  they  even  be  appreciated  they  would  not  be  believed  by  those  who  do  not  make  a 
study  of  the  matter.  It  was  estimated  by  Mr.  B.  D.  Walsh,  a  careful  observer,  that  in 
1861  the  injury  caused  by  insects  in  the  State  of  Illinois  alone  amounted  to  twenty  mil- 
lion dollars,  and  that  the  damage  done  by  insects  in  the  United  States  cannot  be  less  than 
three  hundred  million  dollars  annually. 

It  may  not  be  out  of  place  here  to  say  a  few  words  with  reference  to  scientific 
nomenclature.  There  appear  very  frequently  in  the  different  newspapers  accounts  of 
the  depredations  of  insects,  and,  that  these  may  be  concise  and  explicit,  it  is  absolutely 
necessary  that  some  of  the  technical  terms  of  Entomology  should  be  used.  But  this  is  not 
pleasing  to  all  the  agricultural  classes,  "for,"  say  they,  "how  do  we  know  what  such  terms 
as  hymenopterous,  coleopterous,  or  dipterous,  insects,  which  so  frequently  occur,  mean1?" 
True!  as  a  rule  theydo*not;  but  if  they  take  an  interest  in  their  own  affairs,  they  should 
make  a  point  of  finding  out  what  they  mean  ;  no  one  surfers  more  from  these  hosts  than 
they  do,  and  it  is  ridiculous  to  think  that  they  will  remain  inactive  spectators  when  it  is 
within  their  power  to  avert  or  at  any  rate  to  palliate  the  evil,  by  taking  cognizance  of 
and  following  the  instructions  given  in  the  records  of  the  work  done  by  entomologists. 
And  what  does  all  they  are  asked  to  do  amount  to  1  Simply  this,  that  they  will  learn  the 
meaning  of  about  at  the  most  a  score,  certamly  not  more,  of  classical  words.  Now,  let  us 
consider  what  would  be  the  result  of  their  taking  this  trouble.  In  the  first  place  Ento- 
mologists could  write  short  and  concise  accounts,  intelligible  to  all,  and,  much  more  impor- 
tant still,  these  accounts  would  not  only  be  read  and  profited  by,  but  the  farmers,  neces- 
sarily taking  an  interest  in  what  touched  them  so  nearly,  would  also  communicate  many 
of  their  own  observations  which,  isolated,  were  useless,  but  being  brought  to  the  notice  of 
one  who  made  a  methodical  study  of  the  life-histories  of  insects,  might  form  a  connecting 
link  of  the  utmost  importance  in  a  previously  broken  chain  of  observation,  on  a  certain 
insect.  These  observations,  too,  being  properly  expressed,  could  be  relied  on,  and  no  con- 
fusion could  arise  which  would  decidedly  not  be  the  case  unless  the  proper  terms  were 
employed.  Curtis,  in  his  "  Farm  Insects,"  expresses  himself  as  follows  :  "  It  is  a  great 
mistake  to  suppose  that  scientific  descriptions  and  correct  nomenclature  ought  to  be  em- 
ployed for  the  use  of  those  only  who  are  specially  engaged  in  the  study  of  Natural  His- 
tory. If  insects  be  not  thus  accurately  described,  and  their  names  learned  carefully,  the 
facts  noticed  by  practical  observers  are  generally  worthless,  and  may  tend  to  mislead,  by 
the  confusion  of  one  species  with  another,  and  the  consequent  adoption  of  improper 
remedies.     It  is  thus  that  I  have  found,  in  extensive  reading  on  these  subjects,  that  a  very 
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large  amount  of  the  information  given  by  practical  agriculturists  and  gardeners  has  proved 
valueless  in  cases  where,  if  the  particular  species  alluded  to  could  only  have  been  identi- 
fied, it  would  have  been  of  the  greatest  value  in  furthering  subsequent  investigations." 

But  why,  it  may  be  asked,  use  Latin  and  Greek,  why  not  use  English]  Firstly,  because 
English  is  not  spoken  in  all  parts  of  the  globe,  while  Latin  and  Greek  are  the  universal 
languages  of  the  learned  in  all  countries,  and  secondly,  because  the  very  nature  of  these 
languages  particularly  adapts  them  for  the  purpose.  In  Natural  History  it  is  frequently 
necessary  to  distinguish  very  different  and  very  approximate  forms,  and  it  is  of  the  greatest 
importance  that  the  differences  perceptible  to  the  eye  should  be  explained  by  precise  terms 
in  a  concise  and  readily  understood  language,  and  Latin  has  been  unanimously  chosen  by 
scientific  men.  When,  however,  as  is  occasionally  the  case,  that  tongue  is  deficient  in  a 
characteristic  expression,  the  example  of  the  early  writers  is  followed  and  application  is 
made  to  the  Greek,  which,  from  the  euphony  of  its  words  and  the  fulness  of  its  tones,  is 
well  adapted  to  the  construction  of  permanent  names  of  orders  and  genera. 

There  has  been  great  difference  of  opinion  among  entomologists  as  to  what  orders 
in  the  animal  world  the  class  INSECTA  should  include,  and  perhaps  even  more  upon  the 
division  of  these  orders  into  sub-orders.  As  Dr.  Packard's  "  Guide  to  the  Study  of  Insects" 
is  the  only  manual  we  have  here,  it  will  be  well  to  follow  the  plan  there  presented  in 
drawing  a  short  sketch  of  the  class. 

Insects  are  divided  into  three  orders  : — 


1.  Hexapoda, 

or  true  insects,  which  have  six  legs,  and  attain  the  perfect  state,  in  which  they  generally 
possess  wings,  through  a  series  of  stages  of  existence,  or  metamorphoses,  known  by  the 
names  of  the  egg,  the  larva  or  caterpillar,  the  pupa  or  chrysalis,  and  the  imago  or  perfect 
insect.  Upon  examining  the  body  of  a  perfect  insect,  it  will  be  seen  that  the  portions  of 
the  body  are  more  distinctly  separated  than  they  were  during  its  earlier  stages,  and  that 
now  the  segments  of  the  body  are  collected  into  three  chief  regions, — the  head,  the  thorax, 
and  the  abdomen.  It  is  from  this  division  of  the  body  that  the  word  insect  is  derived. 
Aristotle  called  insects  evro/xa,  from  ej/re/xvav  =  to  cut  in,  and  the  Roman  writers,  following 
him,  called  them  insecta,  from  insecare,  which  also  means  to  cut  in,  and  this  name  has 
been  adopted  by  all  later  authors. 

2.  Arachnida, 

or  spiders,  which  have  the  segments  of  the  body  grouped  into  two  regions,  and  have  eight 
legs,  but  no  wings;  they  pass  through  no  metamorphoses,  but  grow  by  frequent  moul tings 
of  the  skin. 

3.  Mybjapoda, 

or  centipedes,  which  have  the  body  worm-like,  without  wings,  and  the  segments  not  grouped 
into  regions  (except  in  the  newly  hatched  young),  have  no  metamorphoses,  and  grow  by 
the  development  of  additional  rings  to  the  body. 

We  will  turn  our  attention  to  the  first  of  these  orders.  The  true  insects  are  divided 
up  into  seven  sub-orders,  according  to  the  structure  of  their  wings,  and  these  again  are 
grouped  together  into  two  series,  according  to  their  relative  rank  and  affinities.  The  first 
and  higher  series  have  the  body  usually  cylindrical,  mouth  parts  more  generally  formed 
for  sucking,  metamorphoses  complete,  larva  usually  cylindrical  very  unlike  the  adult. 
The  sub-orders  embraced  by  this  series  are  Hymenoptera,  Lepidoptera,  and  Liptera. 
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In  fig.  44,  we  have  a  representative  of  the  Hymenoptera  in  the  common  blue  digger 
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Fig.  44. 
wasp  (Chlorion  cceruleum).      Fig.    45   shows   one  of  our  butterflies,  Papilio   turnus,   a 


Fig.  45. 
familiar  species,  belonging  to  the  Lepidoptera,  while  the  Diptera  are  illustrated  by  the  red- 
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Fig.  46. 

tailed  tachina  fly  (Exorista  leucanice),  fig.  46. 

The  second,  and  lower  series,  have,  usually,  the  body  flattened,  mouth  parts  adapted 
for  biting,  metamorphoses  complete,  larva  flattened  and  often  resembling  the  adult,  and 
comprises  Coleoptera,  Hemiptera,  Orthoptera,  and  Neuroptera. 
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A  familiar  example  of  the  Coleoptera  is  given  in  the  Cylindrical  Orthosoma  (Orthosoma 


cylindricum), 


Fig.  47.  Fig.  48. 

47,  one  of    our  most  abundant  longicorn  beetles,  the  Hemiptera  are 


Fig.  49. 


represented  by  a  large  water  bug  (Belostoma  grcmdis),  fig.  48  :  the  Orthoptera,in  fig.  49,  by 


Fig.  50. 

a  common  grasshopper,  or  locust ;  and  the  Neuroptera  by  a  dragon-fly  (Libellula  trimacu- 
lata),  fig.  50. 
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The  three  regions  into  which  the  segments  of  the  six-legged  insects  are  grouped,  are 
known  by  the  names  of  the  head,  the  thorax  and  the  abdomen.  The  head  carries  the 
special  sense  organs,  as  the  eyes,  the  mouth  and  the  antennae.  The  eyes  are  wonderful 
structures,  and  are  constructed  to  cover  a  very  large  field  of  vision ;  they  consist,  first  of 
all,  of  two  large  compound  eyes,  made  up  of  numerous  small  six-sided  facettes,  which  are 
so  numerous  that  Leeuwenhoec  is  said  to  have  counted  as  many  as  8000  in  the  eye  of  a 
fly,  and  Strauss  8820  in  that  of  a  cockroach  •  besides  these  two  compound  eyes,  there  are 
in  many  insects  two  or  more  simple  eyes  {ocelli)  arranged  across  the  forehead,  they  can 
be  easily  seen  in  the  common  Humble  Bee.  There  are  some  insects  which  have  only  ocelli 
and  even  some  with  no  eyes  at  all. 

The  principal  organs  of  the  mouth  are  six  in  number,  two  on  each  side  of  the  open- 
ing, one  above  and  one  below,  arranged  thus  '        '   ,  the  upper  single  organ   is  the  upper 

lip  or  labrurri,  the  lower  the  labium  or  lower  lip,  this  lower  lip  has  a  basal  joint  {mentum) 
supporting  a  more  flexible  part  (ligula)  ;  the  upper  or  inner  integument  of  the  ligula  is 
usually  developed  into  a  kind  of  tongue,  which  is  a  distinct  part  {lingua)  in  the  locusts 
and  dragon  flies ;  the  superior  pair  of  the  lateral  organs  are  the  upper  jaws  or  mandibles, 
which  are  generally  hard  and  serve  to  tear  the  food,  the  inferior  pair  are  the  lower  jaws 
or  maxillas,  which  are  generally  soft  and  serve  to  to  carry  the  food  to  the  gullet, 
to  be  swallowed.  To  the  lower  jaws  and  under  lip  are  attached  short  jointed  processes, 
called  palpi  or  feelers.  These  oral  organs  are  the  same  in  all  insects,  although  the  struc- 
ture is  vastly  different  among  those  which  obtain  their  food  by  mastication  and  those 
which  obtain  it  by  suction ;  by  dissection  and  comparative  anatomy  however  it  can  be 
shown  that  they  are  identical,  only  greatly  modified  in  form,  in  both  of  these  classes.  In 
bitin^  insects,  as  beetles,  the  side  pieces  are  short,  far  apart,  and  have  a  horizontal  motion, 
and  the  upper  lip  is  a  flat  plate  closing  the  mouth  above  ;  with  sucking  insects  as  mos- 
quitoes, the  same  parts  are  elongated  into  lancet-like  organs,  are  close  together,  and  have 
a  longitudinal  motion,  and  the  lower  lip  at  the  same  time  is  developed  into  a  tube,  which 
incloses  them.  In  Lepidoptera  the  three  upper  organs  are  very  feebly  developed,  while  the 
maxillae  are  elongated  into  a  delicate  proboscis,  the  identification  of  which  with  the 
maxillae  is  shown  by  the  occasional  presence  at  its  base  of  a  pair  of  minute  palpi  ;  the 
lower  lip  is  soldered  to  the  head,  but  is  furnished  with  a  pair  of  palpi,  well  developed  and 
clothed  with  scales,  which  act  as  a  protection  to  the  proboscis.  In  the  flea  the  middle 
lancet  seems  to  represent  the  upper  lip. 

In  bees  the  lower  lip  and  maxillae  form  together  a  sucking  apparatus,  but  they  are 
also  provided  with  well  developed  upper  jaws  or  mandibles. 

In  the  front  part  of  the  face  of  an  insect  are  two  appendages,  which  vary  very  much  in 
form,  in  the  different  sub-orders  and  genera,  and  even  in  the  sexes  of  one  species;  they  are 
called  antennae.  What  the  exact  functions  are  of  these  important  organs,  is  not  known, 
but  it  is  probable  they  have  more  uses  than  one.  Experiments  have  been  made  with 
moths  in  which  it  was  observed  that  if  the  antennae  were  removed  the  insect  seemed 
unable  to  direct  its  flight.  It  is  probable  too  that  the  olfactory  nerve  is  situated  in  the 
antennae.  The  different  forms  which  the  antennae  take  have  been  made  use  of  by  ento- 
mologists in  classifying  insects. 

The  next  division  of  the  body  of  an  insect  is  the  thorax.  This  is  the  solid  portion 
which  bears  the  organs  of  locomotion,  and  comprises  the  three  segments  which  follow 
the  head.  The  first  one  is  called  the  pro-thorax  and  bears  the  first  pair  of  legs,  the  next 
or  middle  segment  is  called  the  meso-thorax  and  supports  the  second  pair  of  legs  and  the 
anterior  pair  of  wings,  the  third  segment  is  called  the  meta-thorax,  and  to  it  are  attached 
the  third  pair  of  legs  and  the  hind  wings.  The  wings  are  objects  of  great  beauty  and 
strength,  and  consists  as  a  rule  of  a  double  membranaceous  plate,  traversed  by  more  or 
less  bony  veins. 

The  last  division  of  an  insect's  body  is  the  abdomen,  which  consists  of  a  series  of 
segments  attached  by  membranes.  Each  of  these  segments  is  formed  of  two  arcs  or 
semi-segments,  one  above  and  the  other  below.  The  abdomen  is  the  seat  of  the  organs 
of  reproduction  and  alimentation.  The  senses  of  insects  are  dependent  upon  the  nervous 
system,   which   consists  of  a  series  of  nervous  masses  or  ganglia,  joined  together  by  two 
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nervous  threads,  the  whole  constituting  a  nervous  chain,  from  which  nerves  ramify  to 
the  different  organs,  enduing  them  with  the  various  senses  they  possess ;  from  the  first 
ganglin  the  nerves  of  the  eyes  and  antennae  are  fed,  and  from  the  second  the  mouth. 
Hearing  and  smell  are  certainly  possessed  by  insects ;  but  by  what  organ  they  are  appre- 
ciated is  not  ascertained.  Taste  the  seat  of  which  is  the  mouth,  sight  in  the  eyes,  and 
touch  probably  in  the  antennae,  the  palpi,  and  in  the  tarsi  of  the  feet. 

The  circulatory  system  is  well  represented  in  insects.  The  blood  is  generally  colour- 
less, but  occasionally  of  a  greenish  or  reddish  hue.  The  heart,  which  comprises  a  series  of 
large  reservoirs  in  the  form  of  a  long  tube  plainly  discernible  through  the  transparent 
skins  of  caterpillars,  lies  above  the  alimentary  canal  on  the  upper  surface  of  the  body. 

Insects  do  not  breathe,  like  large  animals,  through  their  mouths  ;  but  by  means  of 
breathing-holes  in  their  sides,  which  connect  with  two  great  air  canals  (tracheae)  which 
run  along  the  sides  of  the  body,  and  from  which  smaller  tubes  convey  the  air  in  very 
small  volumes  to  different  parts  of  the  body,  and  so  oxygenate  the  vital  fluid  in  its  pas 
sage.  In  the  Arachnida  this  tracheal  system  is  considerably  modified,  respiration  being 
effected  among  some  spiders  by  ordinary  ramified  tube-tracheae,  and  among  others  in  cer- 
tain sacs  or  cavities  in  the  abdomen  which  have  been  called  pulmo-branchiae  from  an  idea 
that  they  partook  both  of  the  nature  of  the  lungs  of  the  higher  animals  and  the  branchiae 
or  gills  of  fishes  ;  as,  however,  the  blood  does  not  penetrate  these  sacs  but  is  merely  oxy- 
genated in  its  passage  by  and  round  them,  while  it  is  being  re-collected  after  use  and  pre- 
vious to  being  sent  back  to  the  dorsal  vessel  or  heart,  these  cavities  are  now  believed  to  be 
tracheae  localized  within  a  peculiarly  furnished  sac.  Tube-tracheae  when  examined  with  the 
microscope  are  wonderfully  beautiful.  Traversing  as  they  do  the  whole  bodies  of  insects, 
many  of  which  are  soft-bodied,  they  must  necessarily  be  very  flexible,  and  it  might  be 
supposed  that  the  rapid  movements  of  the  insect  might  sometimes  cause  them  to  collapse, 
in  which  case  the  circulation  of  the  air  would  be  stopped.  Upon  examination  we  find 
that  there  is  a  beautiful  and  simple  contrivance  which  renders  this  impossible.  The  tubes 
consist  of  a  double  integument  between  which  runs  a  hair-like  spirally- twisted  fibre,  just 
like  the  coil  of  wire  which  is  sometimes  put  inside  india-rubber  speaking  tubes ;  this  adds 
considerably  to  the  elasticity  of  the  air  vessels,  and  when  these  collapse  through  the  move- 
ments of  the  insect,  it  prevents  the  opposite  sides  from  adhering,  and  causes  them  to 
resume  their  tubular  form  as  soon  as  the  pressure  is  removed.  There  are  generally  nine 
pairs  of  breathing  pores  or  openings  through  which  the  air  is  admitted  into  the  tracheae. 
These  openings  are  so  constructed  that  it  is  impossible  for  dust  to  enter  the  tracheae.  At 
the  outside  orifice  is  a  corneous  plate,  and  inside  that  is  a  hollow  chamber,  and  then  at 
the  other  side  of  that  is  another  valve.  In  perfect  insects  nearly  all  the  air  enters  through 
the  thoracic  spiracles. 

"  When  an  insect  is  preparing  itself  for  flight,  the  ac,t  of  respiration  resembles  that 
of  birds  under  similar  circumstances.  At  the  moment  of  elevating  its  elytra  and  expand- 
ing its  wings,  which  are  indeed  acts  of  respiration,  the  anterior  pairs  of  spiracles  are 
opened,  and  the  air  rushing  into  them  is  extended  over  the  whole  body,  which  by  the 
expansion  of  the  air-bags  is  enlarged  in  bulk,  and  rendered  of  less  specific  gravity  ;  so  that 
when  the  spiracles  are  closed  at  the  instant  the  insect  endeavours  to  make  the  first  stroke 
with,  and  raise  itself  upon  its  wings,  it  is  enabled  to  rise  in  the  air,  and  sustain  a  long 
and  powerful  flight  with  but  little  muscular  exertion."  In  the  pupal  and  larval  state  respir- 
ation is  performed  almost  equally  by  all  the  spiracles  ;  but  in  the  imago  almost  all  the  air 
enters  by  those  in  and  near  the  thorax,  so  that  generally  a  pinch  under  the  thorax  will 
kill  most  soft-bodied  insects  by  suffocating  them. 

Of  the  seven  sub-orders  into  which  true  insects  are  divided,  the  one  to  which  the  first 
place  is  accorded  is  called  Hymenoptera  or  membrane-winged  insects.  The  members  of 
this  sub-order  are  easily  recognized  by  the  structure  of  the  wings  which  are  four  in  num- 
ber (see  fig.  45),  membranous  and  without  either  scales  or  hairs  \  the  second  pair  is  always 
smaller  than  the  first  and  the  wings  have  not  so  many  veins.  On  their  anterior  margin 
they  have  a  row  of  stiff  hooklets  by  which  they  are  securely  fastened  to  the  front  wings 
when  in  use.  The  veins  in  the  wings  are  of  great  use  in  determining  the  genera  ;  there 
are,  however,  some  which  are  wingless ;  but  may  be  easily  recognized  as  belonging  to  this 
sub-order  from  their  transformations  and  general  structure. 
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The  transformations  of  this  sub-order  are  the  most  complete  of  all  insects ;  the  larvae 
in  general  form  being  more  unlike,  while  the  pupae  are  more  like,  the  perfect  insect  than 
in  any  other.  The  natural  history  of  the  Hymenoptera  is  full  of  interesting  and  instruc- 
tive facts  and  furnishes  examples  of  wonderful  instinct  and  exquisite  adaptation.  Most 
of  these  will  be  observed  in  the  care  they  take  in  providing  for  their  young,  and  in  laying 
up  stores  of  food  for  winter  use.  It  is  owing  to  these  highly  developed  instincts,  added 
to  the  important  part  they  play  in  the  fertilization  of  many  plants,  in  some  cases  being 
actually  necessary,  that  Dr.  Packard  has  placed  them  first  in  his  system. 

By  far  the  larger  proportion  of  these  insects  are  beneficial,  and  feed  either  in  the 
larval  or  perfect  state  upon  other  insects.  Of  beneficial  insects  mention  must  first  of  all 
be  made  though  of  the  Honey  Bee,  concerning  which  alone  whole  volumes  have  been  written, 
and  afterwards  of  the  different  wasps  and  allied  genera  which  feed  upon  and  store  up  for 
the  sustenance  of  their  grubs  enormous  numbers  of  caterpillars  and  other  insects,  as  well 
as  acting  as  scavengers.  Among  the  social  bees,  wasps  and  ants,  there  are  found  not  only 
males  and  females  but  also  other  kinds' of  individuals  which  are  necessary  for  the  success- 
ful propagation  of  the  species  ;  these  are  called  neuters  and  sometimes  labourers  or  nurses  ; 
they  are  however  essentially  females,  having  the  female  organs  but  in  an  imperfectly  devel- 
oped and  passive  state,  their  sting  being  only  an  accessory  part,  which  is  changed  into  a  spe- 
cial weapon  of  defence,  and  is  the  homologue  of  the  ovipositor  in  fertile  female  insects.  The 
worker  bee,  besides  collecting  the  honey  and  pollen  which  is  to  serve  as  food  for  the  off- 
spring of  the  queen,  has  to  carry  the  eggs  from  the  queen  to  their  proper  cells  and  feed  the 
larvae  when  they  are  hatched  ;  they  are  therefore  indispensable  for  the  propagation  of  the 
race. 

I  class  wasps  among  beneficial  insects,  because  the  sting  for  which  they  are  dreaded 
is  never  used  against  man,  except  as  an  instrument  of  defence,  while  its  proper  use  is  the 
destruction  of  his  enemies,  the  caterpillars  of  numerous  noxious  species  of  insects. 

Although  some  members  of  the  wasp  family  do  fill  their  cells  at  certain  periods  with 
honey,  the  food  of  the  greater  part,  undoubtedly,  consists  of  animal  matter,  chiefly  other 
insects,  which  they  either  seize  with  their  mandibles,  or  when  it  is  to  be  stored  away  for 
the  use  of  the  larvae,  they  sting  to  death.  The  poison  introduced  by  the  sting  owes  its 
virulence  to  the  presence  of  a  peculiar  acid  known  as  formic  acid.  This  acid  is  said  to  be 
chemically  very  similar  to  chloroform,  and  its  action  upon  insects  stung  to  death  is  very 
peculiar.  It  does  not  kill  them  out-right,  but  paralyzes  them,  so  that  they  live  for  many 
days,and  in  some  cases  larvae  have  been  known  to  turn  into  pupae  after  having  been  stung, 
but  have  not  had  sufficient  strength  to  complete  their  final  change  into  imagines.  The 
use  of  this  antiseptic  property  of  the  poison  is  easily  seen.  The  mother  wasp,  having 
prepared  the  nest  for  her  young,  fills  it  with  insects  which  she  stings  to  death;  she  then  lays 
an  egg  and  closes  up  the  nest.  Upon  the  grub  hatching  it  has  a  larder  well  supplied  with 
provisions  which  will  keep  fresh  as  long  as  required  for  it  to  complete  its  transformations. 
The  Ants  do  not  demand  much  of  our  attention  in  this  country  as  either  injurious  or 
beneficial  insects,  although  there  are  a  few  species  which  are  occasionally  troublesome  and 
destructive  to  posts  and  fences.  The  almost  human  aspects  of  ant-life,  however,  as  ex- 
hibited by  different  species,  provide  a  favourite  study  for  the  entomologist,  and  an  in- 
vestigation of  them  could  not  fail  to  fill  even  the  least  curious  with  wonder  and  amaze- 
ment. Their  dwellings  are  constructed  on  the  most  scientific  architectural  patterns  ; 
some  species  have  their  cows  (aphides)  which  they  tend  with  the  utmost  care.  There  are 
some  again  which  make  expeditions  against  less  powerful  ants,  and  carry  them  off  to  serve 
them  as  domestic  servants,  upon  which  they  are  entirely  dependent,  and  without  which 
they  are  almost  helpless.  Others,  notably  the  celebrated  Agricultural  Ants  of  Texas,  cul- 
tivate the  ground,  reap  the  harvest,  and  store  up  the  grain.  It  is  evidently  to  a  species 
belonging  to  this  class  that  Solomon  refers  when  he  says  :  "Go  to  the  ant  thou  sluggard, 
consider  her  ways,  which  .  .  .  gathers  her  food  in  the  harvest."  There  are  at  least  seven 
species  of  ant  in  Palestine  which  harvest  the  seed  of  grasses.  In  England  Curtis  men- 
tions one  which  sometimes  carries  off  sufficient  seed  from  turnip  fields  for  it  to  be  termed 
an  "  insect  pest."  Perhaps  the  most  astonishing  analogy  to  human  customs  is  found  in  a 
description  given  at  page  217  of  the  5th  vol.  of  the  Journal  of  the  Linnaean  Society,  of 
some  ants  in  New  South  Wales  which  bury  their  dead  with  funeral  honours,  and  punish 
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with  death  those  not  joining  in  the  ceremony,  and  then  as  a  further  mark  of  degradation 
\      bury  them  in  a  different  place,  all  together  in  one  hole. 

Of  all  the  Hymenoptera  beneficial  to  the   farmer,   none  bear  comparison  with  the 
several  species  of  parasitic  ichneumon  flies,  which  lay  their  eggs  in  the  bodies  of  other 

insects,  in  which  the  grubs  live,  and  from  the 
juices  of  whose  bodies  they  derive  their  nour- 
ishment ;  it  is  curious,  too,  that  these  unbidden 
guests  avoid  most  carefully  all  the  vital  parts 
of  their  hosts,  and  frequently  the  larvae,  with 
their  strange  inhabitants,  change  into  pupae 
before  the  parasites  are  evolved.  These  flies 
are,  as  a  rule,  very  characteristic  in  appearance, 
and  thus  easily  recognized.  Fig.  51  represents 
one  of  these  parasites  (Macroceptrus  delicatus), 
with  its  long  delicate  sting,  which  attacks  the 
codling  moth.  For  the  most  part  they  bear  a 
very  long  ovipositor,  with  which  they  insert 
their  eggs  into  the  bodies  of  the  insects  which 
are  to  form  their  nursery.  The  abdomen  of 
this  family  presents  an  almost  endless  variety 
of  forms,  which  are  adapted  to  the  requirements 
of  its  chief  use,  viz. :  the  support  of  the  organs 
of  reproduction.  In  Pelecinus  polycerator,  the 
scorpion  fly,  the  abdomen  of  the  female  is  long 
and  slender,  while  that  of  the  male  is  short  and 
club-shaped.  In  Rhyssa  lunator,  the  hand- 
somest of  all  our  ichneumons,  the  ovipositor  of 
the  female  produced  to  the  extraordinary  length 
of  between  three  and  four  inches.  It  may 
frequently  be  found  dead  upon  trees,  securely 
fastened  there  by  this  organ,  which  it  has  been 
unable  to  withdraw  after  having  deposited  an  egg  in  the  body  of  some  larva  lying  hidden 
beneath  the  bark.  The  genus  Ichneumon  proper  is  one  of  very  great  extent  and  use- 
fulness. Two  of  its  species  are  very  common,  and  have  been  found  to  be  the  chief 
checks  upon  the  multiplication  of  the  dreaded  Army  Worm  (Leucania  unipuncta).  Figs. 
52  and  53  show  the  Army  Worm  in  both  the   larval  and  perfect  conditions.     These  two 
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beneficial  insects  are  /.  suturalis  and  /.  jmratus.  It  is  probably  safe  to  say  that  there  is 
no  insect  which  is  safe  from  the  attacks  of  the  ichneumons,  and  this  statement  also  holds 
good  even  with  regard  to  themselves. 

To  the  genus  aphidius  belong  several  minute  species  which  destroy  the  different  kinds 
of  plant  lice. 

There  are  even  some  which  are  parasitic  upon  the  eggs  of  other  insects,  and  which  are 
so  small  that  a  magnifying  glass  is  required  to  distinguish  their  forms. 

Among  the  Chalcididse  are  some  exceedingly  interesting  insects.  All  are  of  small 
size  and  usually  of  shiny  colours.  The  small  species  of  parasitical  Bymenoptera  are  par- 
ticularly useful  to  man  as  checking  many  of  the  injurious  species  of  Diptera,  which  from 
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their  smallness  have  so  far  baffled  all  efforts  to  counteract  them,  and  the  Chalcididae  have 
received  a  high  place  in  the  estimation  of  all  from  the  discovery  that  they  prey  upon  some 
of  those  species  which  have  appeared  in  such  numbers  as  sometimes  to  threaten  the  total 
destruction  of  certain  crops  throughout  whole  districts,  as  for  instance  the  various  species 
of  Cecidomya,  a  genus  which  includes  many  of  the  most  dreaded  pests  as  the  Hessian  fly, 
the  wheat  midge,  the  clover  leaf  and  clover  seed  midges,  and  also  many  gall-forming  species. 

And  now  we  come  to  some  injurious  kinds  of  Hymenoptera — first  of  all  the  gall  flies 
which  are  closely  allied  to  the  chalcids  ;  but  are  plant  parasites.  When  the  egg  is  laid  in 
the  leaf  or  green  bark  of  a  plant  an  abnormal  growth  of  the  vegetable  cells  is  brought 
about  which  forms  large  tumors;  upon  the  substance  of  these  the  larvae  feed.  "These  insects 
are  examples  of  the  uses  that  lie  hidden  in  nature.  Many  thousand  years  had  the  gall 
flies  been  making  their  wonderful  cells  before  any  one  discovered  that  the  galls  which 
disfigured  the  oak  could  be  of  any  service  to  man.  Yet  within  the  gall  lay  the  principal 
element  of  the  ink  which  has  had  as  important  a  part  to  play  in  civilization  as  the 
press  itself,  the  latter  depending  almost  wholly  on  the  former.  Scarcely  larger  than 
average  sized  hazel-nuts,  the  galls  absolutely  crowd  the  branches  of  an  oak  which  grows 
plentifully  in  the  Levant,  and  so  it  is  to  these  insignificant  insects  that  we  owe  one  of  the 
most  absolute  necessities  of  modern  existence."* 

The  saw-flies  seem  to  be  a  sort  of  intermediate  link  between  the  Hymenoptera  and 
Lepidoptera  ;  while  the  perfect  flies  are  certainly  Hymenopterous  the  larvae  closely  re- 
semble the  caterpillars  of  Lepidoptera,  they  may, 
howe  ver,  be  easily  known  by  the  number  of  their 
legs  which  is  twenty  two,  while  true  caterpillars 
have  only  sixteen,and  also  by  a  habit  of  curling  up  the 
hind  part  of  the  body  when  at  rest ;  when  full 
grown  they  spin  a  hard  silken  coccoon.  The  saw, 
or  ovipositor,  is  a  beautiful  and  complicated  appar- 
atus ;  with  it  the  female  makes  incisions  in  different 
parts  of  leaves  and  deposits  an  egg  in  each  slit. 
Some,  however,  as  the  common  gooseberry  fly  (JVem- 
atus  ventricosus)  lay  their  eggs  on  the  under  side  of 
the  leaf  (as  shown  in  fig.  54),  not  inserted  in  the 
substance  of  it  at  all. 

These  insects  are  exceedingly  troublesome,  and 
have  to  be  constantly  watched  and  treated  to  "  helle- 
bore "  or  they  will  entirely  denude  the  gooseberry 
and  currant  bushes  just  at  the  time  the  fruit  is 


forming,  when  the  leaves   are  most   wanted.     I  am 


Fig.  54. 


happy  to  say,  however,  that  I  have  noticed  this  year  considerable  ravages  among  these  larvae 
and  those  of  the  common  white  butterfly,  made  by  some  fungous  disease. 

Another  too  well  known  saw-fly  larva  is  the  pear-tree  slug  (Selandria  cerasi),  which  is 
sometimes  very  destructive. 

Thefe  is  also  belonging  to  this  sub-order  a  clumsy  bow-legged  purple  and  yellow  fly, 
with  clubbed  anteunae  called  Gimbex  Americana,  the  large  handsome  larva  of  which 
may  frequently  be  found  feeding  on  birch  and  elm  trees  ;  it  is  white,  with  a  delicate  green- 
ish-yellow tint,  and  has  a  black  line  down  its  back  and  a  spot  of  the  same  colour  at  each 
spiracle. 

The  last  family  is  the  Uroceridae  or  horn-tails,  so  called  from  a  long  horn  upon  the 
abdomen  of  the  males,  the  object  of  which  is  probably  protective  in  adding  to  the  already 
formidable  appearance  of  these  insects.  In  colour  and  movements  as  well  as  somewhat  in 
form,  they  much  resemble  wasps.  This  family  was  fully  described  by  Mr.  Harrington  in 
the  Canadian  Entomologist  for  May  of  this  year. 

J.  Fletcher,  Ottawa. 


*  Wood's  "Insects  Abroad. 
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A  CHAPTER  ON  MITES. 

By  Wm.  Saunders,  London,  Ontario. 

These  tiny  creatures,  of  which  there  are  very  many  species,  although  not  usually 
regarded  as  true  insects,  are  closely  allied  to  them,  and  have  been  classed  with  them  by 
many  authors.  They  have  been  included  in  the  order  Aptera,  or  wingless  insects,  which 
also  embraces  spiders,  lice,  etc.  Small  and  apparently  insignificant  as  these  mites  are, 
some  species  are  grievous  pests,  others  invade  articles  of  food,  while  some  others  are  para- 
sitic on  larger  insects,  and  often  cause  their  death.  So  little  is  generally  known  in  refer- 
ence to  the  habits  and  life-history  of  these  minute  creatures,  excepting  to  those  few 
naturalists  who  have  paid  especial  attention  to  this  subject,  that  it  is  hoped  that  a  brief 
sketch  of  the  most  notable  of  the  species  "will  prove  an  acceptable  and  interesting  chapter 
to  most  of  our  readers,  and,  at  the  same  time,  convey  some  useful  information.  A  consider- 
able portion  of  the  material  we  shall  present  has  been  gleaned  from  the  excellent  work  on 
Aptera,  by  the  late  Andrew  Murray,  F.L.S.,  the  first  of  a  series  of  works  on  Economic 
Entomology  designed  to  serve  as  hand-books  to  the  South  Kensington  Museum ;  a  series 
which  he  had  undertaken,  but  which  his  life  proved  too  short  to  permit  him  to  complete. 
The  accompanying  figures  have  also  been  chiefly  obtained  from  the  above  work.  These 
have  been  engraved  by  Mr.  P.  J.  Edmunds,  of  London,  Ont.,  and  are  faithful  representa- 
tions of  the  original  cuts. 

Mites  vary  very  much  in  form,  size  and  habits,  but  in  their  structure  they  have 
always  some  points  of  resemblance  to  each  other.  While  nearly  related  to  the  spiders, 
mites  never  have  the  abdomen  pedunculated,  that  is,  joined  to  the  body  by  a  narrow  point 
of  attachment,  as  is  the  case  with  spiders,  but  it  is  always  in  one  piece,  and  united  to  the 
last  of  the  segments  which  bear  the  legs  without  any  marked  depression  between  them. 
When  mature,  as  a  rule,  they  all  have  eight  legs ;  in  some  instances  the  hind  pair  is  only 
partially  developed,  but  traces  of  them  can  almost  always  be  discovered.  In  their  earlier 
immature  stages  mites  have  only  six  legs. 

The  known  species  are  very  numerous,  and  are  divided  into  eight  different  families. 

1.  Trombidiin^:,  containing 

1.  Tetranychi,  spinning  mites. 

2.  Trombidiid^e,  harvest  mites 

2.  Bdellid^e,  snouted  harvest  mites. 

3.  HydrachnidtE,  water  mites. 

4.  Gamasid^e,  insect  mite-parasites. 

5.  IxoDiDiE,  ticks. 

6.  HalacaridjE,  marine  mites. 

7.  Oribatid^e,  beetle  mites. 

8.  Acarid^e,  including 

1.  HYPODERiDiE,  subcutaneous  mites 

2.  HYPOPiDiE,  ichneumon  mites. 

3.  Tyroglyphid^:,  cheese  mites. 

4.  Sarcoptid^:,  itch  and  louse  mites. 

5.  Phytoptid^,  gall  mites. 


In  the  first  section  of  the 
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Trombidiin^e 


we  find  the  genus  Tetranychus,  to  which  the  "red  spider"  [Tetranychus  telarius)  belongs. 
This  is  a  serious  pest  to  gardeners,  and  one  which  all  those 
who  have  to  do  with  plants  under  glass  are  more  or  less 
familiar  with.  Fig.  55  represents  the  male  of  this  species, 
very  much  enlarged,  the  mite  itself  being  scarcely  visible  to 
the  unaided  eye.  (The  small  dot  within  the  circle  at  the 
side  of  the  figure  indicates  the  natural  size.)  The  characteristics 
of  this  genus  of  mites  seem  to  show  a  special  affinity  with  the 
spiders,  in  their  habit  of  spinning  webs,  for  which  purpose  the 
claws  of  their  feet  are  specially  adapted.  The  mouth  has  a 
barbed  sucking  apparatus,  by  which  the  sap  is  sucked  from 
the  minute  vessels  in  the  leaves  of  the  plants  they  attack. 
These  mites  vary  very  considerably  in  colour,  influenced  much 
in  this  respect  by  the  food  they  devour  j  some  are  greenish 
and  marked  with  brown  specks  on  the  sides,  others  are  rust- 
coloured,  or  reddish,  or  even  brick-red,  the  latter  being  the 
colour  with  which  horticulturists  are  most  familiar.  It  is 
probable  that  most  of  the  individuals  acquire  more  or  less  of 
a  reddish  hue,  when  fully  mature.  -Fi^-  55- 

This  mite  spins  a  web  on  the  under  side  of  the  leaves,  of  the  finest  and  most  delicate 
texture,  the  threads  being  so  slender,  that  one  fails  to  see  them,  even  with  the  help  of  a 
magnifying  glass,  until  after  they  are  woven  into  a  web  or  net-work.  The  threads  are 
secreted  from  a  conical  protuberance  situated  underneath  and  near  the  extremity  of  the 
abdomen,  and  they  are  drawn  out  and  guided  by  the  motions  of  the  insect,  and  by  the 
action  of  the  minute  claws  of  the  feet.  In  constructing  the  web  the  feet  are  moved 
quickly,  and  the  threads  are  attached  to  the  hairs  and  other  prominences  of  the  leaf,  and 
under  this  shelter  will  be  found  a  colony,  consisting  of  many  mature  individuals  of  both 
sexes,  and  young  mites  of  all  ages,  which  feed  and  multiply  rapidly.  By  the  aid  of  their 
jaws,  which  are  not  unlike  the  beak  of  a  bird,  they  tear  away  the  surface  of  the  leaf,  and 
then  plunge  their  beaked  suckers  into  the  wound  and  suck  the  juice. 

The  eggs  of  this  mite  are  nearly  round,  colourless,  and  large  in  proportion  to  the  size 
of  the  insect.  The  larva  is  a  minute  transparent  object,  not  unlike  its  parent,  but  it  has 
only  six  legs  and  creeps  slowly.  The  leaves  of  the  plants  attacked  soon  indicate  the  pre- 
sence of  this  invader  by  their  sickly  hue,  the  sap  being  sucked  by  myriads  of  tiny  mouths 
the  leaves  are  deprived  of  their  natural  nourishment,  and  soon  assume  a  yellowish  cast, 
with  patches  of  a  grayish  or  lighter  shade,  the  under  surface  becomes  whitish,  and  ff  the 
the  mite  is  allowed  to  pursue  its  course  unchecked,  the  gardener  soon  finds  his  cherished 
flowers  and  shrubs  much  injured  or  destroyed. 

This  insect  is  said  to  pass  the  winter  under  stones,  concealing  themselves  there  when 
the  leaves  they  have  fed  on  have  fallen. 

The  remedies  used  for  such  enemies  as  the  red  spider  are  various  preparations  of 
sulphur  and  soap,  used  separately  or  together,  mixed  with  water,  and  applied  to  the  plants 
with  a  syringe.  Sulphur  in  any  form  seems  useful ;  laying  it  in  the  form  of  powder  upon  the 
pipes  in  the  greenhouse  has  been  recommended.  Plain  soap  and  water  is  said  to  be 
effectual,  indeed  water  alone  freely  used  is  regarded  by  some  as  sufficient ;  it  is  well  known 
that  the  insect  thrives  best  in  a  dry  atmosphere.  In  applying  these  liquids,  to  insure 
success  it  is  necessary  that  it  be  used  so  as  to  wet  the  under  side  of  the  leaves,  if  applied 
to  the  upper  surface  only,  the  mites  may  remain  attached  to  the  lower  side  with  perfect 
security  during  the  entire  operation.  The  gardener  is  aided  in  his  war  against  this  pest 
by  other  mites  and  insects  which  prey  upon  them.  The  larvae  of  the  lace-wing  flies, 
and  other  friendly  insects,  are  said  to  devour  large  numbers  of  them. 

There  are  a  number  of  other  species  belonging  to  the  genus  Tetranychus  which  injure 
plants  and  trees.     The  cucumber,  the  rose,  the  cyclamen,  the  vine,  have  each  a  different 
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mite  which  devotes  special  attention  to  them  ;  another  species  is  found  only  on  various 
members  of  the  family  of  Cacti ;  while  there  are  still  other  species  which  affect  other 
plants,  shrubs  and  trees.  Since  the  habits  of  all  these  are  similar  the  remedies  recommend- 
ed for  the  red  spider,  will  probably  prove  equally  efficacious  in  these  instances. 

The  Harvest  Bug  (Tetranychus  autumnalis), 

is  of  a  brick  red  colour,  and  so  small  as  to  be  scarcely  visible  to  the  naked  eye.  Figure 
56  represents  it  in  the  larval  or  six-footed  form,  highly  magnified.  This  insect  has 
peculiarities  in  habit  which  distinguish  it  from  those  already  men- 
tioned. Though  bred  upon  plants,  such  as  beans  and  other  vege- 
tables, also  on  currant,  raspberry,  and  gooseberry  bushes,  yet 
when  opportunity  presents,  they  will  desert  these  and  fasten  on 
animals,  manifesting  a  particular  fondness  for  the  human  race, 
especially  women  and  children.  The  mites  fasten  upon  the  skin, 
particularly  where  any  part  of  the  dress  fits  closely,  and  there 
adhere  by  their  claws  so  firmly  that  they  can  scarcely  be  detached 
without  violence.  Where  one  of  these  mites  fixes  itself  a 
swelling  occurs  about  the  size  of  a  pea,  sometimes  much  larger, 
accompanied  with  severe  itching,  the  severity  of  the  swelling  and  itching  varying  in 
different  individuals.  In  the  chalky  districts  of  Hampshire,  England,  these  pests  are 
especially  abundant,  also  in  some  parts  of  Scotland  and  France ;  they  do  not  confine 
their  attacks  to  mankind,  but  are  troublesome  also  to  horses,  cattle,  sheep,  dogs,  cats 
and  rabbits.  It  is  in  the  larval  or  six-footed  form  in  which  this  species  is  most  frequently 
met  with,  the  perfect  eight-footed  insect  being  seldom  seen, 

Kirby  and  Spence  mention  a  similar  insect  which  occurs  in  Brazil  in  great  numbers. 
They  insinuate  themselves  into  the  skin,  and  occasion  intolerable  itching,  followed  by 
larger  swellings  which  subside  in  a  day  or  two.  Another  species  with  similar  habits 
occurs  in  Mexico. 

Trombidium    Irritans, 


Fig.  56. 


commonly  known  as  the  harvest  mite,  or  "jigger,"  (fig.  57)  is  met  with  in  the   Missis- 
sippi   valley  where  it    is   very  troublesome,   and  produces   much  irritation   in  the  skin 

wherever  it  attaches  itself.  Many  species  of  harvest  mites 
also  feed  on  the  leaves  of  plants,  but  they  do  not  spin  webs. 
They  are  also  found  in  damp  moss  or  on  moist  earth  or 
stones,  and  vary  in  size  from  a  pin's  point  to  a  pin's  head. 
Those  belonging  to  the  genus  Trombidium  are  parasitic  in 
their  habits. 

Trombidium  Parasiticum 

is  a  minute  blood-red  mite  which  attacks  the  house-fly. 
Prof.  Riley, in  his  Seventh  Annual  Report  states  that  in  some 
seasons  in  the  west  scarcely  a  fly  can  be  caught  that  is  not 

infested  with  a  number  of  these  blood-red  mites  clinging  tenaciously  around  the   base  of 

the  wings. 


-*^f 


Fig.  57. 


The  accompanying  figure  (58)  represents  this  mite  in  its  immature  state. 


Trombidium  Holosericeum. 

This  speces  is  found  in  Europe  attacking  the  long-legged  harvest 
spider,  adhering  generally  behind  the  haunches.  It  is  of  an  orange  scarlet 
colour. 

Trombidium  Bulbipes 

Fig.  58 

is  a  mite  described  by  Dr.  Packard  in  his  Third  Report  on  Injurious  and  Beneficial  Insects 
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Fig  59. 


in  Massachusetts.  He  found  it  on  rose  bushes  in  his  garden  where  it  was  busily  engaged 
devouring  plant  lice.     It  is  of  a  scarlet  red  colour. 

The  Grasshopper  Parasite  (Trombidium  gryllarium). 

As  in  other  classes  of  insects,  mites  furnish  us  with  friends  as  well  as  enemies. 
In  this  instance  we  find  an  ally  who  carries  on  war  against  the  grasshoppers.  Harris, 
in  his  "  Insects  Injurious  to  Vegetation,"  page  191,  draws  attention  to  the  fact 
that  locusts  in  the  Eastern  States  "  are  much  infested  by  little  red  mites ;  these  so 
much  weaken  the  insects  by  sucking  the  juices  from  their  bodies,  as  to  hasten  their 
death.  Ten  or  a  dozen  of  these  mites  will  frequently  be  found  pertinaciously  adhering 
to  the  body  of  a  locust,  beneath  its  wing-covers  and  wings.  A  mite  similar  if  not  iden- 
tical has  been  found  at  work  among  the  swarms  of  locusts  which  inhabit 
the  Western  States.  It  is  described  by  Dr.  Le  Baron  in  his  first  Report 
on  the  Insects  of  Illinois,  in  1872.  Figure  59  represents  it  in  the  larval 
condition.  They  are  red,  about  one-thirtieth  of  an  inch  in  length,  and  are 
found  chiefly  on  the  under  side  of  the  basal  half  of  the  under  wings  where 
they  adhere  so  firmly  that  it  is  difficult  to  scrape  them  off  with  a  pen-knife. 
The  mite  so  attached  soon  swells  so  much  that  its  six  small  legs,quite  visible 
at  first,  become  almost  invisible,  lost  in  the  swollen  body.  These  little 
mites  help  much  to  reduce  the  numbers  of  the  destructive  locusts  ;  they 
suck  the  bodies  of  their  victims  until  they  beeome  exhausted  and  die. 

Trombidium  Sericeum. 

This  species  (fig.  60)  in  also  red.  It  has  been  found  devouring  the  eggs  of  the  de- 
structive locusts  in  Iowa  and  Minnesota,  creeping  into  the  holes  in  which  the  eggs  have 
been  deposited  and  devouring  their  contents. 

During  the  winter  of  1878  an  undetermined  species  of  Trombidium 
was  observed  by  me  devouring  the  eggs  of  the  moth  of  the  forest  tent 
caterpillar.  On  examining  some  egg  clusters  one  evening  under  the 
microscope  it  was  observed  that  at  some  points  the  glutinous  coating 
which  covers  the  clusters  was  imperfect,  that  a  piece  here  and  there  had 
disappeared  leaving  the  eggs  bare,  and  in  some  cases  some  of  the  ex- 
posed eggs  were  empty.  On  cutting  into  the  clusters  they  were  found 
to  be  colonized  by  mites.  The  outside  gummy  matter  is  of  a  sufficiently 
porous  texture  to  afford  shelter  to  these  little  friends, who  had  evidently 
eaten  into  the  eggs  and  devoured  the  young  larvae,  and  had  also   con-  Fig.60. 

sumed  the  missing  portions  of  the  gummy  covering.  In  the  range  of  a  single  section 
of  an  egg-mass  some  eggs  would  be  found  uninjured,  while  from  others  there  would  pro- 
ceed several  (in  some  instances  as  many  as  five)  active  little  mites,  who,  when  thus  dis- 
turbed, would  run  in  and  out  of  their  dwelling  places,  at  the  same  time  keeping  up  a 
peculiar  drumming  motion  with  their  tiny  antennae.  Besides  the  smaller,  younger  speci- 
mens, four  or  five  of  which  could  find  ample  room  and  to  spare  within  a  single  egg  shell, 
there  were  other  larger  specimens  apparently  of  the  same  species,  but  more  mature. 
These  were  of  a  pale  red  colour,  with  bright,  red  eyes,  more  sluggish  in  their  movements, 
and  one  such  specimen  would  nearly  fill  an  egg.  On  the  outside,  clusters  of  pale  red  eggs 
were  found,  supposed  to  be  the  eggs  of  these  mites. 

On  almost  every  egg-mass  examined  some  of  these  inites  were  found,  and  if  they 
are  thus  generally  distributed  over  the  whole  area  inhabited  by  these  moths  they  must 
prove  a  very  efficient  check  to  the  undue  multiplication  of  the  species.  There  are  mites 
also  which  prey  upon  the  eggs  of  the  oyster-shell  bark  louse,  and  on  those  of  the  canker 
worm. 

Among  other  families  of  mites  may  be  mentioned  the 

Snouted  Mites  (Bdellidoe), 
the  fresh  water  mites,  most  of  whom  live  on  water  insects,  there  are  also  some  species  of 
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mites  found  in  salt  water.  Besides  these  there  are  the  Gamasids,  many  of  which  are  para- 
sitic on  insects,  while  some  are  troublesome  to  birds  and  other  animals,  Gamasus  coleop- 
tratorum  and  G.  marginalis  are  found  on  various  beetles.  Uropeda  vegetans  also  attacks 
beetles.  When  a  beetle  is  infested  with  this  mite,  it  seems  as  if  covered  by  a  large 
number  of  small  fawn-coloured  shining  convex  scales,  attached  to  various  parts  of  the 
underside  of  the  body,  and  on  the  parts  infested,  covering  the  body  so  completely  that 
none  of  it  can  be  seen.  They  are  not  easily  detached,  and  when  forcibly  removed  they  do 
not  fall  off  but  hang  by  a  fine  thread,  exuded  from  their  bodies,  which  is  attached  to  the 
beetle.  There  is  also  the  forage  mite,  which  is  found  in  Europe,  in  great  numbers 
amongst  old  hay,  and  which  when  shaken  down  from  the  rack,  on  the  heads  and  necks  of 
the  animals  feeding  on  it,  occasions  them  much  annoyance. 

Dermanyssus  avium 

is  the  so-called  tick,  that  infests  domestic  poultry,  canaries  and  other  cage  birds.     Fig.  61 

gives  a  good  idea  of  this  creature,  which  is  not  much  larger 
than  a  cheese  mite.  It  lives  especially  in  poultry  houses, 
and  on  their  inhabitants,  and  from  these  the  mites  sometimes 
migrate  to  the  persons  who  have  charge  of  them,  and  occa- 
sion them  considerable  annoyance.  These  mites  also  infest 
the  cages  of  singing  birds,  and  harbour  about  the  crevices 
in  the  cage,  and  about  the  perch,  from  which  they  sally 
during  the  night,  and  burrow  among  the  feathers  of  the 
sleeping  birds  and  suck  their  blood.  Other  species  belong- 
ing to  this  genus  and  allied  genera  feed  on  swallows, 
pigeons,  doves  and  other  birds,  also  on  bats,  indeed  on  this 
subject,  did  space  permit,  we  might  enlarge  almost  indefi- 
nitely, since  there  are  species  infesting  almost  every  species  of  bird,  beast  and  reptile  in 
existence,  as  well  as  many  insects,  and  on  a  variety  of  vegetable  substances,  especially 
mosses  and  fungi.  One  species  has  been  found  in  the  abdominal  cavity  of  a  dead  flea, 
thus  : 


In  the  genus 


"The  little  fleas,  that  do  so  tease, 
Have  smaller  fleas  that  bite  'em, 
And  these  again  have  lesser  fleas, 
And  so  ad  infinitum." 


Tyroglyphus 


are  included  several  interesting  and  well  known  species.  Tyroglyphus  entomophagus  feeds 
on  animal  substances,  being  very  partial  to  the  dried  insects,  in  the  collections  of  the 
entomologist.     In  fig.  62  we  have  Tyroglypus  mycophagus,  a  closely  allied  species,  highly 

magnified;  they  are  both  very  minute, yet  easily  seen 
with  the  naked  eye.  When  once  T.  entomophagus 
gains  access  to  a  collection  its  presence  is  soon  evidenced, 
by  the  dust  which  gathers  on  the  bottom  of  the 
drawers,  under  or  about  the  insects  on  which  they  are 
feeding.  If  allowed  to  proceed  unmolested,  they 
Fig,  62.  soon  so   far   devour   the  bodies  of    the  specimens  so 

attacked,  as  to  reduce  them  to  a  mere  shell,  which 
frequently  falls  to  pieces  in  the  handling.  They  are  especially  destructive  to  moths  and 
butterflies.  As  soon  as  any  appearance  of  dust  occurs  under  any  of  the  preserved  insects 
in  a  case,  such  specimens  should  be  at  once  attended  to,  and  treated  with  a  liberal  appli- 
cation of  Benzine,  which  will  kill  the  mites  without  injuring  the  subjects  infested.  Insects 
which  have  not  been  thoroughly  dried  before  being  placed  in  the  cabinet,  are  most  liable 
to  attacks,  especially  such  as  have   been  bred.       Exposure   to  dampness  also  favours  the 
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increase  of  mites,  especially  if  associated  with  mouldiness  ;  indeed  mould  and  mites  most 
frequently  go  together. 

The  Commom  Cheese  Mite  (Tyroglyphus  siro). 

This  tiny  creature,  scarcely  visible  to  the  unaided  eye,  is  soft,  smooth  and  fleshy,  with 
a  whitish  body,  and  feet  furnished  with  suckers  and  claws.  Fig.  63,  which  represents  one 
of  these  mites  highly  magnified,  will  convey  a  better  idea  of  its 
general  aspect  than  any  verbal  description  we  can  give.  It  lives  in 
almost  every  kind  of  cheese  when  a  little  decayed,  and  particularly 
in  the  harder  portions.  When  in  a  warm  atmosphere  they  are 
active,  constantly  gnawing  at  the  cheese  and  reducing  it  to  powder. 
This  powder  is  composed  of  little  greyish  balls  of  excrementitious 
matter,  eggs,  both  empty  and  unhatched,  larvae,  pupa?,  and  perfect 
mites,  with  cast  skins  and  fragments  of  cheese;  Exposed  to  a  low 
temperature,  the  individuals  soon  gather  into  groups  or  heaps  in 
hollow  places  in  the  cheese,  and  there  remain  in  a  state  of  torpidity 
until  awakened  again  by  warmth.     This  mite  is  also  found  in  flour. 

It  multiplies  very  rapidly  either  in  cheese  or  flour.  A  few 
specimens  transferred  from  a  mitey  cheese  to  an  old  cheese  not  mitey, 
will  soon  colonize  it  thoroughly.     They  are  probably  harmless,  since  Fig.  63. 

there  are  no  records  of  any  disease  occasioned  by  them,  although  they  are  daily  eaten  in 
numbers  too  great  to  be  estimated,  and  so  carelessly,  that  hundreds  of  living  individuals 
must  escape  the  grinding  of  the  molars  and  be  swallowed  alive. 

The  Scarcer  Cheese  Mits  (Tyroglypus  longior). 

This  species  is  found  associated  with  the  common  cheese  mite,  but  seldom  in  any  great 
abundance,  rarely  in  larger  proportion  than  fifteen  or  twenty,  and  sometimes  not  more 
than  one,  to  a  hundred.  It  is  very  easily  distinguished  from  the  common  cheese  mite,  by 
its  larger  size,  greater  length  of  body,  and  longer  hairs,  while  very  similar  in  its  habits  it 
is  much  quicker  in  its  movements.  This  species  also  attacks  the  dried  Spanish  flies  or 
cantharides  kept  by  druggists,  and  used  for  blistering  purposes.  A  French  naturalist,  M. 
M.  Fumouse,  has  studied  the  life-history  of  this  mite,  by  placing  some  of  them  with  a 
sufficient  supply  of  food  between  two  plates  of  glass.  The  females  laid  oval  eggs  in  great 
abundance,  which  hatched  in  from  ten  to  fifteen  days,  the  young  mites  being  at  first  as 
usual  six-footed.  During  their  growth,  and  after  casting  their  skins  once  or  twice,  they 
acquire  an  additional  pair  of  legs,  making  eight  in  all,  and  soon  reach  maturity. 

This  species  some  fifty  years  ago  acquired  much  notoriety  on  account  of  its  having 
been  stated  that  it  could  be  produced  by  electricity.  At  that  time  the  idea  obtained  in 
the  minds  of  some  that  electricity  was  the  source  of  many  of  the  phenomena  of  life.  Two 
experimenters,  Messrs.  Cross  and  Weekes,  of  England,  endeavoured  to  ascertain  whether 
organic  beings  could  not  be  produced  by  electricity.  For  this  purpose  pumice  stone  kept 
moist  by  a  dilute  solution  of  silicate  of  potash  and  muriatic  acid  was  subjected  to  a  con- 
stant stream  of  electricity,  and  after  a  time  some  of  these  mites  were  found  wandering 
about  the  apparatus,  and  the  conclusion  was  at  once  arrived  at  that  they  had  been  pro- 
duced through  the  agency  of  electricity.  A  specimen  was  sent  to  a  French  naturalist 
who  had  made  a  special  study  of  mites,  who  found  it  to  be  a  female  of  this  species  with 
its  body  distended  with  eggs,  which,  as  he  drily  remarked,  seemed  rather  an  unnecessary 
complication  in  a  new  creation. 

Tyroglypiius    Malus 

(fig.  64),  is  a  North  American  mite,  which  is  a  friend  to  the  fruit  grower  since  it  destroys 
the  eggs  of  the  oyster-shell  bark  louse,  so  iniurious  to  the  twigs  of  the  apple  tree. 
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Passing  by  the  sugar  mites  which  are  found  in   such  abundance  in  the  commoner 
grades  of  brown  sugar,  we  come  to  the  family  Sarcoptidae,  which  includes  a  class  of  mites 


Fig.  64.  Fig.  65. 

which  infest  animals  and  burrowing  under  their  skin  cause  irritation  and  swellings, 
most  notable  and  familiar  example  in  this  class  is  the 


The 


Itch  Mite  (Sarcoptes  scabiei). 
Figure  65  represents  a  male  of  this  species  highly  magnified ;  naturally  they  are  so  small 
as  to  be  distinguished  with  difficulty  by  the  unaided  eye.     This  tiny,  bristly  creature  lives 
under  the  human  skin  in  little  tunnels  eaten  away  by  itself.     In  fig.  66  we  have  one  of 
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Fig.  66. 

these  minute  channels  represented  with  the  female  mite  at  one  end.  As  she  works  her  way 
under  the  skin  she  lays  her  eggs  behind  her  as  shown  in  the  figure,  which  hatch  in  from 
four  to  six  days.  It  is  said  that  one  mite  will  lay"  as  many  as  fifty  eggs.  The  young 
mites  have  but  six  legs,  and  during  their  growth  change  their  skin  four  times,  at  the  final 
moult  acquiring  an  additional  pair  of  legs,  or  eight  in  all.  When  one  of  the  vesicles 
caused  by  this  insect  is  minutely  examined  a  tiny  spot  will  be  found  upon  some  part  of 
its  surface,  this  is  the  point  where  the  mite  has  entered,  and  from  it  a  faint  line  or  streak 
may  be  traced,  usually  more  or  less  curved,  which  is  the  burrow  which  the  creature  has 
made,  and  in  which  it  lives.  The  burrow  varies  in  length,  and  is  sometimes  as  much  as 
five  or  six  inches  long,  and  at  the  end,  under  a  slight  elevation  of  the  skin,  the  little  pest 
lies  concealed,  and  if  the  skin  there  be  gently  raised  with  the  point  of  a  needle  the  mite 
may  be  easily  extracted,  as  the  little  creature  clings  with  its  sucker-like  feet  to  any  object 
with  which  it  may  come  in  contact. 

The  unpleasant  disease  referred  to  is  of  course  occasioned  by  this  mite,  and  is  trans- 
ferred by  those  infected  to  others,  sometimes  by  actual  contact,  but  more  frequently  by 
occupying  beds  with  an  infected  person,  or  after  them.  This  is  readily  accounted  for  from 
the  habits  of  the  mite,  which  during  the  day  hides  under  the  skin,  but  is  active  and  leaves 
its  hiding  place  at  night.  This  pest  was  formerly  much  more  common  than  it  is  now,  the 
more  general  and  free  use  of  soap  and  water  has  done  much  to  render  it  scarce ;  still,  some- 
times, when  bodies  of  men  are  crowded  together,  with  little  opportunity  to  attend  to  per- 
sonal cleanliness,  it  appears  and  spreads  rapidly. 
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ANTS. 

By  the  Rev.   C.  J.   S.  Bethune,  M.A.,  Port  Hope,  Ont. 

No  family  of  insects  is  more  widely  distributed  and  more  generally  familiar  to  man- 
kind than  that  of  the  ant,  while  its  habits  of  industry  and  activity  have  been  proverbial 
amongst  all  nations  since  the  days  of  Solomon.  Some  account  of  its  natural  history  and 
curious  habits  cannot  fail,  we  think,  to  be  of  interest  to  the  readers  of  these  Reports.* 

1. — Introductory. 

The  insects  included  under  the  common  name  of  ant  belong  to  two  very  different 
orders,  which  present  strongly  marked  characteristics  both  in  structure  and  in  habits.  Our 
common  ants  in  this  conntry  are  all  members  of  the  same  order  of  insects  (Hymenoptera) 
as  bees,  wasps  and  saw-flies,  and  possess  many  of  the  familiar  peculiarities  of  the  first 
mentioned.  In  tropical  countries  there  is  another  family  of  ants,  known  by  the  name  of 
Termites  or  white  ants,  and  equally  interesting  to  the  lover  of  natural  history  ;  these 
belong  to  the  order  Neuroptera,  which  includes  dragon-flies,  May-flies,  caddis-flies  and 
other  well-known  insects.  Of  these  we  shall  not  at  present  treat,  though  as  the  white 
ants  have  become  troublesome  as  far  north  as  Boston,  and  may  possibly  be  found  in 
Canada,  we  shall  probably  give  some  account  of  them  on  a  future  occasion. 

The  insects  of  the  order  Hymenoptera  are  distinguished  by  the  possession  in  their 
perfect  state  of  four  membranous  wings,  though  occasionally  the  wings  are  wanting,  as  in 
the  case  of  certain  members  of  the  ant  community.  The  mouth  is  furnished  with  organs 
for  mastication  and  suction  ;  the  abdomen  in  the  female  is  provided  with  an  ovipositor 
or  a  sting  ;  the  eyes  are  generally  large  and  prominent,  occupying  in  some  cases  the  greater 
portion  of  the  head.  The  Hymenopterous  insects  also  undergo  a  "  complete  metamor- 
phosis " — that  is,  they  go  through  four  distinct  changes,  first  the  egg,  secondly  the  grub  or 
larva,  third  the  quiescent  pupa  or  chrysalis  state,  and  lastly  the  perfect  imago  or  winged 
insect.  They  are  remarkable  among  insects,  and  indeed  amongst  all  the  lower  tribes  of 
animals,  for  the  wonderful  development  amongst  many  families  of  social  instincts  of  a  high 
order,  living  as  they  do  in  large  communities  regulated  by  definite  laws,  each  member  of 
the  society  apparently  subordinating  his  individuality  to  the  welfare  of  the  general  com- 
munity, and  therefore  performing  certain  definite  duties  of  a  public  character. 

2. — Structure. 

The  common  ants  to  which  we  are  now  referring  belong  to  the  family  Formicidce  ; 
they  are  distinguished  by  their  habit  of  residing  in  more  or  less  numerous  societies  either 
under  ground  or  in  decayed  timber,  whence  arises  the  necessity  for  a  greater  number  of 
individuals  having  their  sexual  organs  abortive,  so  as  to  be  able  to  devote  themselves 
without  interruption  to  the  labours  of  the  community  ;  for  this  purpose  also  they  are 
destitute  of  wings.  The  males  and  females,  possessing  wings,  are  naturally  much  less 
numerous,  being  only  required  for  the  propagation  and  continuance  of  their  species.  There 
are  thus  three  grades  of  inmates  in  each  society,  termed  respectively,  males,  females  and 
neuters. 

The  males  have  a  small  body,  with  long  and  slender  legs  and  antennae,  and  are  fur- 
nished with  wings  which  they  retain  during  life.  The  females  are  much  larger,  with  shorter 
and  thicker  legs  and  antennae  ;  they  are    also    furnished    with   wings,  but  cast  off  these 

*  In  the  compilation  of  this  paper,  free  use  has  been  made  of  the  following  works  : — The  article  "  Ant  " 
in  the  Encyclopaedia  Britannica,  9th  edition,  vol.  ii ;  Packard's  Guide  to  the  Study  of  Insects;  Kirby  and 
Spence's  Entomology ;  Westwood's  Introduction  to  the  Modern  Classification  of  Insects  ;  Moggridge's  Harvest- 
ing Ants  and  Trap-door  Spiders ;  Miss  Mary  Treat's  Chapters  on  Ants ;  etc.,  to  which  the  reader  is  referred 
who  desires  fuller  information. 
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organs  after  the  process  of  pairing  is  over,  and  they   are  about   to  lay  their  eggs.     The 
workers  or  neuters  are  somewhat  smaller  than  the  males,  with  antennae  resembling  those 


Fig.  67,  Female  Wood  Ant  {Formica  rufa.) 


Fig.  68,  A  Neuter  Leaf -cutting  Ant  {Eciton  drepanophoi'a.) 


of  the  females,  being  thickened  to  the  tips,  and  elbowed ;  they  are  always  destitute  of 
wings.  They  often  consist  of  two  forms  :  one  with  a  large  cubical  head,  or  worker  major, 
sometimes  called  a  soldier,  and  the  other  the  ordinary   small-headed  form,  or  worker 


Fig.  69,  Worker  Major  {Ectatomma  ferruginea). 


Fig.  70,  Worker  Minor  {Formica  fulvacea). 


minor.  The  antennae  of  the  male  ants  possess  thirteen  joints  each,  and  those  of  the 
female  and  neuter  twelve  each.  The  head,  including  jaws,  is  more  or  less  triangular  in 
shape,  broader  behind  than  the  thorax  in  the  neuters,  but  somewhat  narrower  in  the  males 
and  females.  The  mandibles  or  large  jaws  of  the  females  and  neuters  are  larger  than 
those  of  the  males,  and  are  frequently  toothed  or  serrated,  sometimes  hooked  or  sickle- 
shaped.  The  abdomen  of  the  male  consists  of  seven  joints  or  segments,  and  that  of  the 
female  and  neuter  of  six.  The  external  sexual  organs  of  the  neuters  correspond  to  those 
of  the  females,  but  the  internal  reproductive  organs  are^wholly  undeveloped. 

During  the  summer  the  winged  males  and  females  are  produced  in  large  numbers,  and 
they  soon  leave  the  nest  to  take  their  "nuptial  flight "  in  the  air,  in  the  course  of  which 
the  females  are  impregnated.  The  function  of  the  male  ants  having  been  thus  performed, 
they  die ;  the  females,  after  impregnation,  pull  off  their  wings,  and  whilst  in  this  some- 
what helpless  condition  are  conveyed  by  the  neuters  to  new  situations,  where  they  lay  their 
eggs  and  become  the  founders  of  fresh  colonies. 

Each  fertile  female  or  "  queen  "  is  carefully  attended  by  a  retinue  of  neuters,  the 
latter,  as  we  have  seen,  being  simply  females,  whose  sexual  organs  are  undeveloped.  The 
cause  of  this  differentiation  of  sex,  is  probably  owing  to  the  nature  of  the  food  supplied 
to  the  ant  during  its  larval  state.  Being  thus  exempted  from  all  sexual  functions,  the 
duties  of  the  neuters  are  confined  to  the  performance  of  all  the  offices  which  contribute 
to,  or  are  connected  with,  the  welfare  and  labour  of  the  ant  community.  They  accordingly 
construct  the  nest  or  home,  and  keep  it  in  constant  repair  ;  provide  food  and  sustenance 
for  the  whole  society  ;  act  the  part  of  nurses  in  carefully  attending  to  the  hatching,  nutri- 
tion and  rearing  of  the  young.  They  are  also  the  defenders  of  the  colony,  in  that  they 
protect  the  nest  and  its  inmates  from  the  intrusion  or  attacks  of  any  foes.  In  the  species 
which  possess  two  forms  of  neuters,  the  worker-majors  or  soldiers  devote  themselves 
especially  to  the  care  and  protection  of  the  community,  and  are  provided  for  the  purpose 
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with  large  mandibles  or  biting-jaws,  which  constitute  efficient  weapons  of  attack  or  defence  ; 
while  the  worker-minors  build  and  repair,  collect  food,  attend  to  the  young,  and  perform 
other  household  duties. 

3.     Ants'  Nests. 

Every  one,  no  doubt,  is  familiar  with  the  external  appearance  of  many  kinds  of  ants' 
nests,  from  the  minute  species  which  throw  up  little  hills  of  sand,  in  our  garden  walks,  to 
the  large  varieties  which  construct  great  mounds  of  rubbish  in  the  woods  and  pasture 
lands.  Few,  however,  have  much  acquaintance  with  the  mode  of  construction,  and  the 
arrangement  of  these  strange  dwellings.  The  following  account  is  given  by  Kirby  and 
Spence  : 

"The  nest  of  the  large  red  ants,  which  are  common  in  woods,  at  the  first  aspect  seems 
a  very  confused  mass.  Exteriorly  it  is  a  conical  mound,  composed  of  pieces  of  straw, 
fragments  of  wood,  little  stones,  leaves,  grain — in  short,  of  any  portable  materials  within 
their  reach.  But  however  rude  its  outward  appearance,  and  the  articles  of  which  it 
consists,  interiorly  it  presents  an  arrangement  admirably  calculated  at  once  for  protection 
against  the  excessive  heat  of  the  sun,  and  yet  to  retain  a  due  degree  of  genial  warmth. 
It  is  wholly  composed  of  numerous  small  appartments  of  different  sizes,  communicating 
with  each  other  by  means  of  galleries,  and  arranged  in  separate  storeys,  some  very  deep  in 
the  earth,  others  a  considerable  height  above  it — the  former  for  the  reception  of  the  young 
in  cold  weather  and  at  night,  the  latter  adapted  to  their  use  in  the  daytime.  In  forming 
these,  the  ants  mix  the  earth  excavated  from  the  bottom  of  the  nest  with  the  other 
materials  of  which  the  mound  consists,  and  thus  give  solidity  to  the  whole.  Besides  the 
avenues  which  join  the  apartments  together,  other  galleries,  varying  in  dimensions,  com- 
municate with  the  outside  of  the  nest  at  the  top  of  the  mound.  These  open  doors  would 
seem  ill-calculated  for  precluding  the  admission  of  wet,  or  of  nocturnal  enemies  :  but  the 
ants  alter  their  dimensions  continually  according  to  circumstances  :  and  they  wholly  close 
them  at  night,  when  all  gradually  retire  to  the  interior,  and  a  few  sentinels  only  are  left 
to  guard  the  gates.  On  rainy  days,  too,  they  keep  them  shut,  and  when  the  sky  is  cloudy 
open  them  partially. 

"  The  habitations  of  these  ants  are  much  larger  than  those  of  any  other  species  in 
this  country,  and  sometimes  as  big  as  a  small  haycock  ;  but  they  are  mere  molehills  when 
compared  with  the  enormous  mounds  which  other  species,  apparently  of  the  same  family, 
but  much  larger,  construct  in  warmer  climates.  Malouet  states,  that  in  the  forests  pf 
Guiana,  he  once  saw  ant-hills  which,  though  his  companion  would  not  suffer  him  to 
approach  nearer  than  forty  paces  for  fear  of  his  being  devoured,  seeemed  to  him  to  be 
fifteen  or  twenty  feet  high,  and  thirty  or  forty  feet  in  diameter  at  the  base,  assuming  the 
form  of  a  pyramid,  truncated  at  one-third  of  its  height ;  and  Stedman,  when  in  Surinam, 
once  passed  ant-hills  six  feet  high,  and  at  least  one  hundred  feet  in  circumference.  In 
the  plains  of  Paraguay,  where  the  ants  commit  great  devastations,  a  species  described  by 
Dobrizhoffer  forms  conical  earthen  nests  three  or  more  ells  high,  and  as  hard  as  stone  ; 
and  in  the  Bungo  forest  in  New  South  Wales,  a  very  small  ant  builds  nests  of  indurated 
clay  eight  or  ten  feet  high."  These  immense  mounds  are  probably  the  work  of  some 
species  of  Termites  or  white  ants,  not  of  the  Formicidoe. 

"  The  nest  of  Formica  brunnea  is  composed  wholly  of  earth,  and  consists  of  a  great 
number  of  storeys,  sometimes  not  fewer  than  forty,  twenty  below  the  level  of  the  soil,  and 
as  many  above,  which  last,  following  the  slope  of  the  ant-hill,  are  concentric.  Each  storey, 
separately  examined,  exhibits  cavities  in  the  shape  of  saloons,  narrower  apartments,  and 
long  galleries  which  preserve  the  communication  between  both.  The  arched  roofs  of  the 
most  spacious  rooms  are  supported  by  very  thin  walls,  or  occasionally  by  small  pillars  and 
true  buttresses ;  some  having  only  one  entrance  from  above,  others  a  second  communica- 
ting with  the  lower  story.  The  main  galleries,  of  which  in  some  places  several  meet  in 
one  large  saloon,  communicate  with  other  subterranean  passages,  which  are  often  carried 
to  the  distance  of  several  feet  from  the  hill.  These  insects  work  chiefly  after  sunset.  In 
building  their  nest  they  employ  soft  clay  only,  scraped  from  its  bottom  when  sufficiently 
moistened  by  a  shower,  which,  far  from  injuring,  consolidates  and  strengthens  their  archi- 
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tecture.  Different  labourers  convey  small  masses  of  this  ductile  material  between  their 
mandibles,  and  with  the  same  instrument  they  spread  and  mould  it  to  their  will,  the 
antennae  accompanying  every  movement.  They  render  all  firm  by  pressing  the  surface 
lightly  with  their  fore  feet ,  and  however  numerous  the  masses  of  clay  composing  these 
walls,  and  though  connected  by  no  glutinous  material,  they  appear  when  finished  one 
single  layer,  well  united,  consolidated  and  smoothed.  Having  traced  the  plan  of  their 
structure,  by  placing  here  and  there  the  foundations  of  the  pillars  and  partition-walls, 
they  add  successively  new  portions  ;  and  when  the  walls  of  a  gallery  or  apartment,  which 
are  half  a  line  thick,  are  elevated  about  half  an  inch  in  height,  they  join  them  by  spring- 
ing a  flattish  arch  or  roof  from  one  side  to  the  other.  Nothing  can  be  a  more  interesting- 
spectacle  than  one  of  these  cities  while  building.  In  one  place  vertical  walls  form  the 
outline,  which  communicate  with  different  corridors  by  openings  made  in  the  masonry  ; 
in  another  we  see  a  true  saloon,  whose  vaults  are  supported  by  numerous  pillars ;  and 
further  on  are  the  cross  ways  or  squares  where  several  streets  meet,  and  whose  roofs, 
though  often  more  than  two  inches  across,  the  ants  are  under  no  difficulty  in  construct- 
ing, beginning  the  sides  of  the  arch  in  the  angle  formed  by  two  walls,  and  extending 
them  by  successive  layers  of  clay  till  they  meet ;  while  crowds  of  masons  arrive  from  all 
parts  with  their  particle  of  mortar,  and  work  with  a  regularity,  harmony,  and  activity, 
which  can  never  enough  be  admired.  So  assiduous  are  they  in  their  operations,  that  they 
will  complete  a  storey  with  all  its  saloons,  vaulted  roofs,  partitions  and  galleries,  in  seven 
or  eight  hours.  If  they  begin  a  storey,  and  for  want  of  moisture  are  unable  to  finish  it, 
they  pull  down  again  all  the  crumbling  apartments  that  are  not  covered  in. 

"Another  species  of  ant  (II.  fusca)  are  also  masons.  When  they  wish  to  heighten 
their  habitations,  they  begin  by  covering  the  top  with  a  thick  layer  of  clay,  which  they 
transport  from  the  interior.  In  this  layer  they  trace  out  the  plan  of  the  new  storey,  first 
hollowing  out  litttle  cavities  of  almost  equal  depth  at  different  distances  from  each  other, 
and  of  a  size  adapted  for  their  purposes.  The  elevations  of  earth  left  between  them  serve 
for  bases  to  the  interior  walls,  which,  when  they  have  removed  all  the  loose  earth  from 
the  floors  of  the  apartments,  and  reduced  the  foundations  to  a  due  thickness,  they  heighten, 
and  lastly  cover  all  in.  M.  Huber  saw  a  single  working  ant  make  and  cover  in  a  gallery 
which  was  two  or  three  inches  long,  and  of  which  the  interior  was  rendered  perfectly  con- 
cave without  assistance. 

"The  societies  of  F.  fuliginosa  make  their  habitations  in  the  trunks  of  old  oaks  or 
willow  trees,  gnawing  the  wood  into  numberless  storeys  more  or  less  horizontal,  the  ceil- 
ings and  floors  of  which  are  about  five  or  six  lines  asunder,  black,  and  as  thin  as  card, 
sometimes  supported  by  vertical  partitions,  forming  an  infinity  of  apartments  which 
communicate  by  small  apertures  ;  at  others  by  small  light  cylindrical  pillars  furnished 
Avith  a  base  and  capital  which  are  arranged  in  colonnades,  leaving  a  communication  per- 
fectly free  throughout  the  whole  extent  of  the  storey. 

"  Two  other  tribes  of  carpenter  ants  (F.  cethiojis  and  F.  flava)  use  sawdust  in  forming 
their  buildings.  The  former  applies  this  material  only  to  the  building  of  walls  and  stop- 
ping up  chinks;  the  latter  composes  whole  stages  or  storeys  of  it  made  into  a  sort  of  papier 
mache  with  earth  and  spider's  web." 

A  species  of  ant  (Atta  barbara)  has  been  found  by  Moggridge  actually  to  make  its 
nest  in  solid  sandstone  rock  at  Mentone  in  the  south  of  Europe.  He  states  that  he 
traced  some  workers  to  a  part  of  the  sandstone  rock  where  steps  had  recently  been  hacked 
out  leading  to  some  terraces  and  thus  by  accident  discovered  the  nest,  which  he  thus 
describes  : — "  I  soon  saw  that  the  ants  entered  and  came  out  from  three  or  four  small 
passages  in  the  cleft  surfaces  of  the  rock,  and  that  their  nest  actually  lay  in  the  sandstone 
itself.  Having  contrived  to  wedge  off  several  large  flakes  of  the  rock,  which  was  soft  in 
most  places  and  might  be  scooped  out  with  a  strong  knife,  I  discovered  that  though  some 
of  the  passages  of  the  ants  followed  the  lines  of  cleavage  and  the  cracks  made  by  the  fine 
wiry  fibres  of  the  bushes  growing  on  the  surface,  others  were  frequently  made  in  the  form 
of  tubular  tunnels  through  the  living  rock.  Without  the  aid  of  hammer  and  chisel  it  was 
not  possible  to  follow  the  galleries  and  to  secure  specimens  of  the  mined  rock  ;  but  on  the 
next  day  I  returned  armed  with  tools,  and  with  the  assistance  of  a  friend  quarried  out  a 
portion  of  the  nest,  tracing  it  down  eventually  to  twenty-three  inches  below  the  surface 
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of  the  rock  in  a  vertical,  and  to  about  sixteen  inches  away  from  the  surface  in  a  horizontal 
direction.  At  one  point  where  the  rock  was  almost  entirely  solid  and  without  flaw  or 
crevice,  and  where  it  was  clear  that  the  passages  were  entirely  the  work  of  the  ants,  we 
measured  a  tunnel  by  worming  a  straw  down  it,  and  found  it  to  be  ten  inches  in  length. 
We  subsequently  traced  this  tunnel  or  rock-gallery  down  until  it  communicated  with  a 
chamber  filled  with  winged  ants  and  seeds  of  several  kinds."  He  afterwards  discovered  a 
second  nest  of  the  same  kind.  • 

Though  almost  all  ants  construct  their  nests  under  ground  or  in  decayed  timber,  a 
species  has  been  found  in  India,  called  Myrmica  Kirbii,  that  builds  its  nests  on  the 
branches  of  trees  and  shrubs  out  of  a  most  extraordinary  material,  namely,  cow-dung  !  The 
nests  are  round  in  shape  and  about  the  size  of  an  ordinary  foot-ball.  Flakes  of  dry  cow- 
dun<*  are  placed  upon  each  other  like  the  tiles  of  a  roof,  so  that  although  the  insects  can 
creep  beneath  them  into  the  nest,  no  water  can  penetrate  them  ;  on  the  top  of  the  nest 
there  is  placed  one  very  large  flake  that  crowns  the  structure  and  protects  the  rest. 

4.  Slave-making  Ants. 

Among  the  many  very  curious  and  extraordinary  proceedings  of  ants  is  the  practice, 
prevalent  amongst  some  species,  of  making  slaves  of  their  weaker  brethren.  Regular 
expeditions  are  made  by  the  slave-makers,  commonly  called  Amazon  ants,  for  the  purpose 
of  obtaining  fresh  supplies  from  the  nests  of  the  inferior  species  ;  these  captives  they  com- 
pel to  do  all  the  hard  labour  required  in  their  own  community.  This  might  seem  incredible 
were  it  not  attested  by  numbers  of  independent  observers  in  different  countries,  some 
of  whose  accounts  we  may  now  transcribe.  There  are  two  species  which  are  known  to 
reduce  others  to  slavery,  viz.,  the  russet  ant  (Formica  rufescens),  and  the  red  ant  (F. 
sanmdnea)  ;  of  the  latter  species  there  is  an  American  variety.  The  best  known  des- 
criptions are  those  made  by  Huber,  a  European  observer,  who  devoted  the  greater  part  of 
his  life  to  the  minute  observation  of  the  lives  and  actions  of  insects.  The  following 
account  translated  from  his  works,  is  taken  from  Kirby  &  Spence  : — 

"  Their  time  of  sallying  forth  is  from  two  in  the  afternoon  till  five,  but  more  gener- 
ally a  little  before  five ;  the  weather,  however,  must  be  fine  and  warm.  Previously  to 
marching  there  is  reason  to  think  that  they  send  out  scouts  to  explore  the  vicinity  ;  upon 
whose  return  they  emerge  from  their  subterranean  city,  directing  their  course  to  the 
quarter  from  which  the  scouts  came.  They  have  various  preparatory  signals,  such  as 
pushing  each  other  with  the  mandibles  or  forehead,  or  playing  with  the  antennae,  the 
object  of  which  is  probably  to  excite  their  martial  ardour,  to  give  the  word  for  marching, 
or  to  indicate  the  route  they  are  to  take.  The  advanced  guard  usually  consists  of  eight 
or  ten  ants,  but  no  sooner  do  these  get  beyond  the  rest  than  they  move  back,  wheeling 
round  in  a  semicircle,  and  mixing  with  the  main  body,  while  others  succeed  to  their  sta- 
tion. They  have  "  no  captain,  overseer,  or  ruler,"  as  Solomon  observes,  their  army  being 
composed  entirely  of  neuters,  without  a  single  female ;  thus  all  in  their  turns  take  their 
place  at  the  head,  and  then,  retreating  towards  the  rear,  make  room  for  others.  This  is 
the  usual  order  of  their  march,  and  the  object  of  it  may  be  to  communicate  intelligence 
more  readily  from  one  part  of  the  column  to  another. 

"  When  winding  through  the  grass  of  a  meadow  they  have  proceeded  to  thirty  feet 
or  more  from  their  own  habitation,  they  disperse  :  and,  like  dogs  with  their  noses,  ex- 
plore the  ground  with  their  antennae  to  detect  the  traces  of  the  game  they  are  pursuing. 
The  ne<*ro  formicary,  the  object  of  their  search,  is  soon  discovered  ;  some  of  the  inhabi- 
tants are  usually  keeping  guard  at  the  avenues,  which  dart  upon  the  foremost  of  their 
assailants  with  inconceivable  fury.  The  alarm  increasing,  crowds  of  its  swarthy  inhabitants 
rush  forth  from  every  apartment ;  but  [their  valour  is  exerted  in  vain,  for  the  besiegers, 
precipitating  themselves  upon  them,  by  the  ardour  of  their  attack  compel  them  to  retreat 
within,  and°seek  shelter  in  the  lowest  storey  ;  great  numbers  entering  with  them  at  the 
^ates  while  others  with  their  mandibles  make  a  breach  in  the  walls,  through  which  the 
victorious  army  marches  into  the  besieged  city.  In  a  few  minutes,  by  the  same  passages, 
they  as  hastily  evacuate  it,  each  carrying  off  in  its  mouth  a  larva  or  pupa  which  it  has 
seized  in  spite  of  its  unhappy  guardians.     On  their  return  home  with  their  spoil,  they 
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pursue  exactly  the  route  by  which  they  went  to  the  attack.  Their  success  on  these  ex- 
peditions is  rather  the  result  of  their  impetuosity,  by  which  they  damp  the  courage  of 
the  negroes,  than  of  their  superior  strength,  though  they  are  a  larger  animal ;  for  some- 
times a  very  small  body  of  them,  not  more  than  150,  has  been  known  to  succeed  in  their 
attack  and  carry  off  their  booty." 

Mr.  Kirby  corroborates  the  foregoing  account  by  the  following  description  of  his  own 
observations  several  years  later,  when  he  had  an  opportunity  of  visiting  Paris,  and  calling 
upon  the  celebrated  French  entomologist,  M.  Latreille  :  "  He  assured  me,"  to  quote  Mr. 
Kirby 's  words,  "  that  he  had  verified  all  the  principal  facts  advanced  by  Huber  ;  at  the 
same  time  he  informed  me  that  there  was  a  nest  of  the  rufescent  ants  in  the  Bois  de 
Boulogne,  to  which  place  he  afterwards  was  so  good  as  to  accompany  me.  We  went  on 
the  25th  of  June.  The  day  was  excessively  hot  and  sultry.  A  little  before  five  in  the 
afternoon  we  began  our  search.  At  first  we  could  not  discern  a  single  ant  in  motion. 
In  a  minute  or  two,  however,  my  friend  directed  my  attention  to  one  individual — -two 
or  three  more  next  appeared — and  soon  a  numerous  army  was  to  be  seen  winding  through 
the  long  grass  of  a  low  ridge  in  which  was  their  formicary.  Just  at  the  entrance  of  the 
wood  from  Paris,  on  the  right  hand  and  near  the  road,  is  a  bare  place,  paled  in  for  the 
Sunday  amusement  of  the  lower  orders — to  this  the  ants  directed  their  march,  and  upon 
entering  it  divided  into  two  columns,  which  traversed  it  rapidly  and  with  great  apparent 
eagerness ;  all  the  while  exploring  the  ground  with  their  antennae,  as  beagles  with  their 
noses,  evidently  as  if  in  pursuit  of  game.  Those  in  the  van,  as  Huber  also  observed,  kept 
perpetually  falling  back  into  the  main  body.  When  they  had  passed  this  inclosure,  they 
appeared  for  some  time  to  be  at  a  loss,  making  no  progress,  but  only  coursing  about ;  but 
after  a  few  minutes'  delay,  as  if  they  had  received  some  intelligence,  they  resumed  their 
march,  and  soon  arrived  at  a  negro  nest,  which  they  entered  by  one  or  two  apertures. 
We  could  not  observe  that  any  negroes  were  expecting  their  attack  outside  the  nest,  but 
in  a  short  time  a  few  came  out  at  another  opening,  and  seemed  to  be  making  their  escape. 
Perhaps  some  conflict  might  have  taken  place  within  the  nest  in  the  interval  between 
the  appearance  of  these  negroes  and  the  entry  of  their  assailants.  However  this  might 
be,  in  a  few  minutes  one  of  the  latter  made  its  appearance  with  a  pupa  in  its  mouth  ;  it 
was  followed  by  three  or  four  more  ;  and  soon  the  whole  army  began  to  emerge  as  fast 
as  it  could,  almost  every  individual  carrying  its  burthen.  Most  that  I  observed  seemed 
to  have  pupse.  I  then  traced  the  expedition  back  to  the  spot  from  which  I  first  saw 
them  set  out,  which  according  to  my  steps  was  about  156  feet  from  the  negro  formicary. 
The  whole  business  was  transacted  in  little  more  than  an  hour.  Though  I  could  trace  the 
ants  back  to  a  cert  ain  spot  in  the  ridge  before  mentioned,  where  they  first  appeared  in  the 
long  grass,  I  did  not  succeed  in  finding  the  entrance  to  their  nest,  so  that  I  was  deprived 
of  the  pleasure  of  seeing  the  mixed  society. 

"  M.  Latreille  very  justly  observes  that  it  is  physically  impossible  for  the  rufescent 
ants  (F.  mfescens),  on  account  of  the  form  of  their  jaws,  and  the  accessory  parts  of  their 
mouth,  either  to  prepare  habitations  for  their  family,  to  procure  food,  or  to   feed  them. 

"  Formica  sanguinea  (the  red  ant  mentioned  above)  is  another  of  the  slave-making 
ants  ;  and  its  proceedings  merit  separate  notice,  since  they  differ  considerably  from  those 
of  the  rufescents.  They  construct  their  nests  under  hedges  of  a  southern  aspect,  and  like- 
wise attack  the  hills  both  of  the  negroes  and  miners.  On  the  15th  of  July,  at  ten  in  the 
morning,  Huber  observed  a  small  band  of  these  ants  sallying  forth  from  their  formicary, 
and  marching  rapidly  to  a  neighbouring  nest  of  negroes,  around  which  it  dispersed.  The 
inhabitants,  rushing  out  in  crowds,  attacked  them  and  took  several  prisoners  :  those  that 
escaped  advanced  no  farther,  but  appeared  to  wait  for  succours  ;  small  brigades  kept 
frequently  arriving  to  reinforce  them,  which  emboldened  them  to  approach  nearer  to  the 
city  they  had  blockaded  ;  upon  this  their  anxiety  to  send  couriers  to  their  own  nest  seemed 
to  increase  ;  these  spreading  a  general  alarm,  a  large  reinforcement  immediately  set  out 
to  join  the  besieging  army  ;  yet  even  then  they  did  not  begin  the  battle.  Almost  all  the 
negroes,  coming  out  of  their  fortress,  formed  themselves  in  a  body  about  two  feet  square 
in  front  of  it,  and  there  expected  the  enemy.  Frequent  skirmishes  were  the  prelude  to 
the  main  conflict,  which  was  begun  by  the  negroes.  Long  before  success  appeared  dubious 
they  carried  off  their  pupae,  and  heaped  them  up  at  the  entrance  to  their  nest,  on  the  side 
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opposite  to  that  on  which  the  enemy  approached.  The  young  females  also  fled  to  the  same 
quarter.  The  sanguine  ants  at  length  rush  upon  the  negroes,  and  attacking  them  on  all 
sides,  after  a  stout  resistance  the  latter,  renouncing  all  defence,  endeavour  to  make  off  to 
a  distance  with  the  pupae  they  have  heaped  up.  The  host  of  assailants  pursues,  and  strives 
to  force  from  them  these  objects  of  their  care.  Many  also  enter  the  formicary,  and  begin 
to  carry  off  the  young  brood  that  are  left  in  it.  A  continued  chain  of  ants  engaged  in 
this  employment  extends  from  nest  to  nest,  and  the  day  and  part  of  the  night  pass  before 
all  is  finished.  A  garrison  being  left  in  the  captured  city,  on  the  following  morning  the 
business  of  transporting  the  brood  is  renewed.  It  often  happens  (for  this  species  of 
ant  loves  to  change  its  habitation)  that  the  conquerors  emigrate  with  all  their  family  to 
the  acquisition  which  their  valour  has  gained.  All  the  incursions  of  F.  sanguined  take 
place  in  the  space  of  a  month,  and  they  only  make  five  or  six  in  the  year.  They  will 
sometimes  travel  one  hundred  and  fifty  paces  to  attack  a  negro  colony." 

Let  us  now  turn  to  an  account  of  the  proceedings  of  slave-makers  nearer  home.  Miss 
Mary  Treat  has  given  a  most  interesting  narrative  of  her  observations  of  the  doings  of  the 
American  red  ant  (F.  sanguined)  at  her  home  in  New  Jersey  ;  the  account  was  published 
in  Hdrper's  New  Monthly  Magazine,  from  which  we  extract  the  following  description.  It 
is  the  result,  she  says,  of  several  weeks'  close  observation,  to  the  exclusion  of  all  other 
work,  commencing  the  1st  of  July  and  extending  into  August. 

The  nest  of  the  red  slave-makers  was  in  a  grove,  and  must  have  contained  several 
thousand  working  inhabitants.  About  fifty  feet  from  it  was  a  nest  of  black  ants  (F.  fused), 
apparently  fully  as  large  and  strong  as  that  of  the  red  ants.  Externally  the  two  nests 
did  not  differ  very  much.  The  red  ants  raised  a  slight  mound,  while  the  blacks  had  simple 
excavations  about  the  roots  of  an  oak  tree. 

"On  a  sultry  afternoon,  the  1st  day  of  July  "—to  quote  Miss  Treat's  words— "I  was  lazily 
sauntering  in  the  grove,  when,  on  looking  down,  I  found  to  my  surprise,  that  I  was  in 
the  midst  of  a  battle-field.  A  powerful  army  of  red  ants  had  invaded  the  dominions  of 
the  black  colony  which  for  three  years  past  I  had  had  a  kind  of  supervision  over.  I  had 
often  brought  plants  covered  with  aphides-the  immortal  Linnaeus  called  these  aphides  the 
ants'  cows — and  stuck  the  plants  into  the  earth  around  their  dwelling,  and  had  given  them 
sugar,  and  had  driven  and  carried  toads  from  their  nest  which  were  devouring  them.  In 
short,  I  had  become  very  much  interested  in  and  quite  attached  to  this  colony,  but  I  was 
powerless  to  aid  them  now.     I  could  only  look  on  in  wonder  and  astonishment. 

"  A  yard  or  more  around  the  foot  of  the  tree  the  battle  was  raging,  and  no  place  for 
the  sole  of  my  foot  without  crushing  the  combatants.  I  found  in  every  instance  a  red 
ant  pitted  against  a  black  ;  sometimes  two  red  ones  against  one  black,  in  which  case 
the  black  was  soon  despatched.  For  three  hours  I  watched  the  conflict ;  all  around  me 
the  combatants  locked  in  a  close  embrace,  rolling  and  tumbling  about,  never  separating 
until  one  was  killed,  and  often  the  dead  victim  had  fastened  with  so  firm  a  hold  on  his 
adversary  that  it  was  with  the  utmost  difficulty  that  he  could  free  himself  from  his  death- 
grip.  The  sun  went  down,  and  the  gathering  darkness  compelled  me  to  leave  my  post  of 
observation  •  but  as  long  as  I  could  see,  the  conflict  was  as  fierce  as  ever.  I  now  picked 
up  several  of  the  warriors,  but  so  intent  were  they  in  their  terrible  struggle  that  my  hand- 
ling did  not  divert  them  in  the  least.  I  carried  several  pairs  into  the  house,  placed  them 
under  a  large  oval  glass  on  a  marble-topped  table,  and  watched  the  conflict. 

"  I  found  I  had  ten  black  and  ten  red  warriors,  not  engaged  in  a  general  melee,  but 
each  intent  upon  killing  his  own  adversary.  It  was  fully  an  hour  before  the  first  warrior 
was  killed — a  red  had  at  last  despatched  his  black  antagonist,  and  not  satisfied  with 
killing  him,  he  tears  his  legs  from  his  body  and  severs  his  antennae.  After  convincing 
himself  that  he  is  really  dead,  he  looks  around  at  the  other  warriors  which  are  still  clos  ely 
locked  in  their  dreadful  embrace,  and  now  he  hurries  from  one  couple  to  another,  as  if  to 
see  where  his  services  are  most  needed.  He  finds  a  couple  whose  struggles  are  nearly 
over — a  black  is  fastened  with  a  death  grip  to  his  adversary's  foreleg.  The  red  hero  soon 
severs  the  head  from  the  black  soldier,  and  leaves  it  hanging  to  the  leg  of  his  dying  com- 
rade. He  now  goes  to  another  couple  who  are  still  fiercely  contending ;  he  seizes  the 
black,  and  now  all  three  roll  and  tumble  about  together ;  but  the  black  is  soon  killed, 
and,  as  in  the  other  case,  his  mandibles  are  locked  on  his  adversary's  leg.     But  this  time 
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our  hero  does  not  sever  the  head  from  the  black  soldier,  but  leaves  his  comrade  to  free 
himself  as  best  he  can,  while  he  goes  to  the  assistance  of  a  third  less  fortunate  brother, 
where  the  black  seems  to  have  the  better  of  his  antagonist.  Here  a  long  struggle  ensues, 
and  now  another  red  soldier  has  despatched  his  opponent,  and  he  comes  to  the  struggling 
three,  moves  about  them  in  an  excited  manner,  with  his  mandibles  stretched  wide  apart, 
waiting  his  opportunity  to  fasten  them  on  the  black  ;  he  finds  his  chance,  seizes  him  be- 
tween the  thorax  and  abdomen,  and  severs  the  body  in  two ;  but  the  dying  black 
does  not  relax  his  hold  of  the  first  antagonist,  and  they  die  together. 

"I  now  leave  the  fierce  combatants  for  the  night.  In  the  morning  I  find  that  every 
black  is  killed,  and  four  red  soldiers  are  dead,  and  two  others  cannot  long  survive.  The 
legs  and  antennae  and  mutilated  bodies  of  the  dead  warriors  are  strewn  about,  every 
fragment  showing  conspicuously  on  the  white  marble.  Out  of  the  twenty,  fourteen  are 
dead  and  two  nearly  lifeless — only  four  have  survived.  I  put  some  drops  of  water  and 
moistened  sugar  under  the  glass  for  the  surviving  heroes  ;  two  find  the  water  and  drink. 
I  now  repair  to  the  battle-field.  The  struggle  is  over,  not  a  black  to  be  seen,  but  a  column 
of  the  red  invaders  is  emerging  from  a  large  cavity  that  leads  to  the  numerous  galleries 
and  underground  chambers  of  these  industrious  blacks,  and  each  invader  is  carrying  a 
larva  or  pupa.  I  follow  the  column,  which  is  from  four  to  five  inches  in  width,  to  the 
nest  of  red  ants  before  mentioned.  There  is  a  wide  opening  in  the  side  of  this  nest,  down 
which  they  all  disappear  and  leave  their  burdens,  and  again  start  for  more  plunder.  All 
day  long  these  powerful  marauders  are  engaged  in  this  work.  They  carry  a  larva  or  pupa 
carefully,  and  drop  it  on  being  disturbed.  But  what  does  this  mean  ?  Every  little  while 
a  red  warrior  comes  out  with  a  black  bundle,  which  he  carries  as  carefully  as  he  does  the 
pupa  or  larva.  I  stop  him  to  inquire  into  the  matter ;  he  drops  his  bundle,  which  im- 
mediately unrolls,  and  lo !  it  is  a  lively  black  ant,  apparently  unhurt,  and  to  my  eye,  no 
way  different  from  the  warrior  with  whom  he  was  so  fiercely  fighting." 

It  has  been  generally  supposed  that  the  red  ants  only  took  captive  the  young  of  the 
blacks,  in  order  that,  growing  up  in  the  home  of  their  captors,  they  might  have  no  desire 
to  escape.  "  But  these  ants  certainly  carried  a  great  number  of  adult  blacks  to  their  nest, 
and  I  am  quite  sure  that  they  did  not  run  away,  but  stayed  and  helped  to  nurse  and  feed 
the  larvae.  I  capture  several  of  the  red  marauders  with  their  victims,  and  place  them 
under  the  glass.  The  reds  now  pay  no  attention  to  the  blacks,  but  simply  try  to  make 
their  escape.  I  take  larvae  and  lay  them  on  a  leaf,  and  put  them  under  the  glass  also, 
and  place  moistened  sugar  in  their  reach.  Very  soon  the  blacks  are  feeding  the  helpless 
larvae.  I  remove  the  glass  cover ;  the  reds  immediately  run  away,  but  the  blacks  stay, 
and  continue  to  sip  the  moistened  sugar  and  feed  the  young.  I  hold  a  magnifying-glass 
over  them,  and  find  the  little  larvae  raise  up  their  heads  and  open  their  mouths  to  be  fed, 
very  much  like  young  birds.  I  now  take  the  larvae,  together  with  their  nurses,  and  place 
them  near  the  nest  of  red  ants.  I  soon  lose  sight  of  the  nurses,  but  the  larvae  are  quickly 
taken  into  the  nest  by  the  red  soldiers." 

After  a  few  days  another  raid  is  made  by  the  red  ants.  "  The  blacks  open  the  large 
entrance  of  the  nest,  dragging  the  material  with  which  it  is  closed  to  one  side  ;  and  now 
the  soldiers  come  out  in  full  force,  and  march  in  a  straight  line  to  a  spot  about  thirty  feet 
distant ;  here  they  diverge,  and  seem  to  be  hunting  over  the  ground ;  soon  they  find  a 
small  colony  of  blacks.  The  greatest  excitement  now  prevails  among  the  invaders  ;  some 
are  passing  down  the  main  entrance,  while  others  are  rushing  about  with  extended  man- 
dibles prepared  for  conflict ;  but  the  blacks  are  escaping  from  another  opening  a  few  inches 
distant,  not  trying  to  defend  their  young  in  the  least.  Very  soon  the  marauders  emerge, 
each  with  a  larva  or  pupa.  Those  outside,  seeming  satisfied  that  there  will  be  no  battle, 
quiet  down  and  join  the  ranks  in  ravaging  the  nest.  In  less  than  an  hour  the  spoils  are 
all  taken ;  and  the  marauders,  not  satisfied  in  sacking  so  small  a  settlement,  again  form 
in  line  and  march  directly  to  another  colony  a  few  feet  beyond  the  one  they  have  so  re- 
cently plundered.  They  go  so  directly  to  this  spot  that  it  looks  as  if  it  must  have  been  a 
preconcerted  plan.  This  colony  also  proves  to  be  a  small  one,  and  the  inhabitants  all  flee, 
leaving  the  young  to  be  captured  In  less  than  two  hours  the  spoilers  have  transferred 
the  young  to  their  own  nest;  and  now,  apparently  satisfied  with  their  day's  work,  they 
make  preparation  to  close  the  entrance — the  blacks  are  clearing  the  passages  which  their 
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masters  have  littered  while  carrying  in  their  booty.  As  soon  as  the  passages  are  cleared, 
a  large  force  is  engaged  in  closing  the  entrance."  Many  more  accounts  of  raids  upon  both 
black  and  yellow  ants  are  given  by  Miss  Treat,  but  the  above  will  suffice  to  prove  that 
slave  making  is  a  recognized  "institution"  among  the  red  ants.  The  relative  position  of 
the  masters  and  slaves  seems  to  vary^  a  good  deal  in  the  case  of  the  species  already  re- 
ferred to.  The  red  ants  (F.  sanguinea)  appear  to  bear  a  considerable  share  of  the  work  of 
the  community,  and  not  to  be  entirely  dependent  upon  the  offices  of  their  slaves ;  but 
the  russet  ants  (F.  rufescens)  seem  to  be  altogether  above  doing  any  kind  of  work  for 
themselves,  except  when  they  are  engaged  in  the  military  operations  of  attacking  a  nest 
of  blacks — consequently,  the  entire  work  of  the  colony  in  their  case  devolves  upon  their 
slaves.  Huber  found  by  experiment  that  the  russet  ants  would  starve,  if  left  to  them- 
selves, sooner  than  take  the  trouble  to  make  use  of  food  left  conveniently  within  their 
reach.  He  relates  that  he  "  shut  up  thirty  of  these  ants  in  a  glazed  box,  supplying  them 
with  larvae  and  pupae  of  their  own  kind,  with  the  addition  of  several  negro  pupae,  excluding 
very  carefully  all  their  slaves,  and  placing  some  honey  in  a  corner  of  their  prison.  In- 
credible as  it  may  seem,  they  made  no  attempt  to  feed  themselves  :  and  though  at  first 
they  paid  some  attention  to  their  larvae,  carrying  them  here  and  there,  as  if  too  great 
a  charge  they  soon  laid  them  down  again  ;  most  of  them  died  of  hunger  in  less  than  two 
days,  and  the  few  that  remained  alive  appeared  extremely  weak  and  languid.  At  length, 
commiserating  their  condition,  he  admitted  a  single  negro  ;  and  this  little  active  creature 
by  itself  re-established  order,  made  a  cell  in  the  earth,  collected  the  larvae  and  placed 
them  in  it,  assisted  the  pupae  that  were  ready  to  be  developed,  and  preserved  the  life  of 
the  neuter  rufescents  that  still  survived." 

It  might  be  supposed  that  the  lot  of  the  enslaved ^ants  was  a  very  hard  and  cruel  one, 
and  that  their  bondage  would  be  as  distasteful  to  them  as  it  usually  is  to  human  slaves. 
But  it  has  been  clearly  shown  by  Westwood  and  others  that  it  is  quite  unnecessary  to 
bestow  our  compassion  upon  them,  as  the  work  they  perform  is  exactly  that  for  which 
they  were  made.  The  labours  which  the  slaves  undertake  are  not  arbitrarily  forced  upon 
them  by  the  fear  of  punishment,  but  are  urged  upon  them  by  the  instincts  implanted  with- 
in them.  They  would  have  worked  precisely  in  the  same  manner  and  with  the  same 
industry  and  perseverance  in  their  own  nests  as  in  that  of  their  captors,  and  the  labours 
are  undertaken  as  willingly  in  the  one  case  as  in  the  other.  They  find  themselves  per- 
fectly at  home  in  the  nest  of  their  captors,  and  are  in  every  respect  on  terms  of  equality 
with  their  masters.  They  have  no  other  home  but  that  to  which  they  have  been  brought, 
and  are  no  more  to  be  pitied  than  our  domestic  animals  that  never  have  freedom. 

As  the  slaves  are  always  neuters,  it  is  necessary  that  fresh  supplies  should  be  obtained 
as  often  as  the  demand  for  workers  exceeds  the  available  material  ;  consequently  raids 
have  to  be  made  for  the  purpose  at  frequent  intervals  during  the  season. 

5. — Harvesting  Ants. 

From  the  middle  of  the  last  century  until  a  few  years  ago,  naturalists  had  agreed  to 
doubt  the  ancient  belief,  dating  from  the  days  of  Solomon,  that  ants  show  forethought  and 
husbandry  in  the  collection  and  storage  of  seeds  and  grains,  because  they  had  been  unable 
to  observe  that  anything  of  the  kind  was  done.  It  is  now,  however,  satisfactorily  proved 
by  the  minute  observations  of  competent  persons,  especially  of  Dr.  Lincecum,  in  Texas, 
and  Mr.  Moggridge,  in  the  south  of  France,  that  certain  species  of  ants  do  exhibit  the 
foresight  and  providence  necessary  for  the  storing  of  supplies  of  food  to  carry  them 
through  the  wintry  or  rainy  seasons. 

Ancient  authors  abound  in  references  to  the  harvesting  operations  of  ants,  which  no 
doubt  were  quite  familiar  to  them.  There  are,  for  instance,  the  well-known  passages  in  the 
Book  of  Proverbs,  where  Solomon  says  (vi.  6-8): — "Go  to  the  ant,  thou  sluggard;  consider 
her  ways,  and  be  wise  :  which  having  no  guide,  overseer,  or  ruler,  provideth  her  meat  in 
the  summer,  and  gathereth  her  food  in  the  harvest  f  and  again  (xxx,  25)  : — "  The  ants 
are  a  people  not  strong,  yet  they  prepare  their  meat  in  the  summer."  Horace,  Virgil, 
Plautus,  Hesiod  and  other  classical  authors,  also  have  allusions  to  the  foresight  of  the 
ant.     Claudius  iElianus,  who  lived  in  the  time  of  the  Emperor  Hadrian,  gives  a  detailed 
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account  of  the  habits  which  he  attributes  to  ants  :  "In  summer  time,  after  harvest, 
while  the  ears  are  being  threshed  the  ants  pry  about  in  troops  around  the  threshing  floors, 
laeving  their  homes,  and  going  singly,  in  pairs,  or  sometimes  three  together.  They  then 
select  grains  of  wheat  or  barley,  and  go  straight  home  by  the  way  they  came.  Some  go 
to  collect,  others  to  carry  away  the  burden,  and  they  avoid  the  way  for  one  another  with 
great  politeness  and  consideration,  especially  the  unburdened  for  the  weight  carriers.  Now 
these  excellent  creatures,  when  they  have  returned  home,  and  stored  their  granaries  with 
wheat  and  barley,  bore  through  each  grain  of  seed  in  the  middle  ;  that  which  falls  off  in 
the  process  becomes  a  meal  for  the  ants,  and  the  remainder  is  unfertile.  This  these 
worthy  housekeepers  do,  lest  when  the  rains  come  the  seeds  should  sprout,  as  they  would 
do  if  left  entire,  and  thus  the  ants  should  come  to  want.      So  we  see  that  the  ants  have 

good  share  in  the  gifts  of  nature,  in  this  respect  as  well  as  others So  the  ants 

though,  they  need  no  threshing  time,  nor  men  to  winnow  for  them,  nor  an  artificial 
draught  of  wind  to  separate  corn  and  chaff,  yet  have  the  food  of  men  who  both  plough  and 
sow  for  it "  (Moggridge). 

The  following  account  of  modern  harvesting  ants  is  taken  from  Moggridge's  valuable 
and  interesting  work.  He  found  four  species  of  genuine  harvesters,  and  carried  on  obser- 
vations from  October  to  May  at  Mentone  in  the  south  of  France.  In  a  warm  and  shel- 
tered valley,  a  few  minutes'  walk  from  the  house  in  which  he  lived,  he  discovered  thirty 
nests  of  the  most  active  seed-storing  ants.  The  spot  was  a  rough  slope  of  soft  sandstone 
rock,  with  accumulations  of  sandy  soil  in  the  hollows,  covered  with  a  sparse  and  scrubby 
vegetation.  Cultivated  lemon  terraces  lay  on  the  edge  of  the  wild  ground  lower  down  in 
the  valley,  and  at  that  season  were  overgrown  with  a  rank  crop  of  weeds,  most  of  which 
were  in  seed.  "  I  had  scarcely  set  foot  on  the  wild  ground,"  he  relates,  "before  I  was  met 
by  a  long  train  of  ants  (Atta  barbara),  forming  two  continuous  lines,  hurrying  in  opposite 
directions,  the  one  with  their  mouths  full,  the  others  empty.  About  ten  yards  distant, 
partly  shaded  by  some  small  bushes,  lay  the  nest,  to  and  from  the  entrance  of  which  the 
incessant  stream  of  incomers  and  outgoers  kept  flowing."  The  workers  usually  sought 
their  harvest  at  some  distance  from  the  nest,  going  in  search  of  it  as  far  as  the  cultivated 
ground  where  the  crops  of  weeds  were  more  abundant  and  more  varied.  "  In  one  case  I 
was  able  to  follow  the  thread-like  column  of  workers  from  the  nest  to  the  weedy  terrace, 
and  found  that  the  nearly  continuous  double  line  measured  twenty-four  yards.  Even  this 
gives  but  an  inadequate  idea  of  the  number  of  ants  actively  employed  in  the  service  of  the 
colony,  for  hundreds  of  them  were  dispersed  among  the  weeds  on  the  terrace,  and  many 
were  also  employed  in  sorting  the  materials,  and  in  attending  to  the  internal  economy  of 
the  nest.  Still  this  affords  some  evidence  of  the  systematic  and  extensive  scale  on  which 
foraging  is  carried  on  by  this  ant,  and  of  the  high  importance  which  these  creatures 
attach  to  their  provision  of  grain." 

The  ants  brought  in  not  only  seeds  of  large  size  and  fallen  grain,  but  also  green 
capusles  of  shepherd's  purse,  chickweed,  etc.  They  did  not  employ  any  materials  in  the 
construction  of  their  nest,  but  simply  excavated  it  out  of  the  earth  itself  or  the  sandy  rock  ; 
the  large  mounds,  in  great  part  composed  of  vegetable  matter,  frequently  found  at  the 
entrances  of  their  nests,  were  nothing  more  than  the  rubbish  heaps  of  each  establishment. 
They  consisted  in  part  of  earth  and  grains  of  gravel  brought  from  the  nest  during  the 
excavation  of  the  subterranean  chambers,  but  principally  of  plant  refuse,  such  as  the 
chaff  of  grasses,  empty  capsules,  gnawed  seed-coats,  and  the  like,  which  would  occupy 
much  space  if  left  inside  the  nest.  While  an  army  of  workers  is  employed  in  seeking  and 
bringing  in  supplies,  others  are  busy  sorting  the  materials  thus  obtained,  stripping  off  all 
useless  envelopes  of  seed  or  grain  and  carrying  them  out  to  throw  away. 

"  I  selected  a  nest,"  Moggridge  relates,  "  where  the  coarse  and  hard  rock  lay  near  the 
surface,  compelling  the  ants  to  extend  their  nest  in  a  horizontal  direction.  Here,  almost 
at  the  first  stroke,  I  came  upon  large  masses  of  seeds  carefully  stored  in  chambers  pre- 
pared in  soil.  Some  of  these  lay  in  long  sub.cylindrical  galleries,  and  owing  to  the  presence 
in  large  quantities  of  black  shining  seeds  of  amaranth,  looked  like  trains  of  gunpowder 
laid  ready  for  blasting.  There  were  in  this  nest  seeds,  etc.,  which  had  been  taken  from 
more  than  twelve  distinct  species  of  plants,  belonging  to  at  least  seven  separate  families. 
The  granaries  lay  from  an  inch  and  a  half  to  six  inches  below  the  surface,  and  were  all 
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horizontal.     They  were  of  various  sizes  and  shapes,  the  average  granary  being  about  as 
large  as  a  gentleman's  gold  watch." 

"  I  was  greatly  surprised  to  find  that  the  seeds,  though  quite  moist,  showed  no  trace 
of  germination,  and  this  was  the  more  astonishing,  as  the  self-sown  seeds  of  the  same 
kinds  were  then  coming  up  abundantly  in  gardens  and  on  terraces."  In  order  to  investi- 
gate this  matter  thoroughly  he  collected  and  carefully  examined  large  quantities  of  the 
grain  and  seeds  taken  at  different  times  from  the  stores  of  twenty-one  distinct  nests,  the 
first  of  which  was  opened  on  October  29th,  and  the  last  on  May  5th.  In  these  twenty- 
one  nests,  out  of  the  thousands  of  seeds  taken,  he  only  found  twenty-seven  in  seven  nests 
which  showed  trace  of  germination,  and  of  these  eleven  had  been  mutilated  in  such  a  way 
as  to  arrest  their  growth.  Yet  the  vitality  of  the  seeds  was  not  destroyed,  as  he  proved 
by  raising  crops  of  various  weeds  from  seeds  taken  out  of  these  granaries. 

"  When  the  seeds  do  germinate  in  the  nests,"  he  relates,  "  and  it  is  my  belief  that 
they  are  usually  softened  and  made  to  sprout  before  they  are  consumed  by  the  ants,  it  is 
very  curious  to  see  how  the  growth  is  checked  in  its  earliest  stage,  and  how,  after  the 
radicle  or  fibril — the  first  growing  root  of  dicotyledonous  and  monocotyledonous  seeds — 
has  been  gnawed  off,  they  are  brought  out  from  the  nest  and  placed  in  the  sun  to  dry, 
and  then  after  a  sufficient  exposure,  carried  below  into  the  nest.  The  seeds  are  thus  in 
effect  malted,  the  starch  being  changed  into  sugar,  and  I  have  myself  witnessed  the  avid- 
ity with  which  the  contents  of  seeds  thus  treated  are  devoured  by  the  ants." 

In  an  appendix,  Mr.  Moggridge  gives  corroborative  testimony  from  other  observers, 
from  which  the  following  extracts  are  taken.  Lieut.  Colonel  Sykes,  in  his  descriptions, 
of  new  Indian  ants,  relates:  "In  my  morning  walk  at  Poonah,  June  19th,  I  observed 
more  than  a  score  of  little  heaps  of  grass-seeds  in  several  places,  on  uncultivated  land 
near  the  parade  ground ;  each  heap  contained  about  a  handful.  On  examination,  I  found 
they  were  raised  by  a  species  of  ant  (Atta  providensj,  hundreds  of  which  were  employed 
in  bringing  up  the  seeds  to  the  surface  from  a  store  below  ;  the  grain  had  probably  got 
wet  at  the  setting  in  of  the  monsoon,  and  the  ants  had  taken  advantage  of  the  first 
sunny  day  to  bring  it  up  to  dry.  The  store  must  have  been  laid  up  from  the  time  of  the 
ripening  of  the  grass-seeds  in  January  and  February.  As  I  was  aware  this  fact  mili- 
tated against  the  observations  of  entomologists  in  Europe,  I  was  careful  not  to  deceive 
myself  by  confounding  the  seeds  of  a  Panicum  with  the  pupse  of  the  insect.  Each  ant 
was  charged  with  a  single  seed,  but  as  it  was  too  weighty  for  many  of  them,  and  as  the 
strongest  had  some  difficulty  in  scaling  the  perpendicular  sides  of  the  cylindrical  hole 
leading  to  the  nest  below,  many  were  the  falls  of  the  weaker  ants  with  their  burdens 
from  near  the  summit  to  the  bottom.  I  observed  they  never  relaxed  their  hold,  and 
with  a  perseverance  affording  a  useful  lesson  to  humanity,  steadily  recommenced  the 
ascent  after  each  successive  tumble,nor  halted  in  their  labour  until  they  had  crowned  the 
summit,  and  lodged  their  burden  on  the  common  heap." 

"  On  the  13th  of  October  of  the  same  year,  after  the  closing  thunderstorms  of  the 
monsoon,  I  found  this  species  in  various  places  similarly  employed  as  they  had  been  in 
June  preceding ;  one  heap  contained  a  double  handful  of  grass-seeds.  It  is  probable 
that  the  Atta  providens  is  a  field  species  of  ant,  as  I  have  not  observed  it  in  the  houses." 

Dr.  Jerdon,  in  a  Madras  journal,  gives  a  somewhat  similar  account  of  the  same 
ant,  stating  that  it  digs  up  small  garden  seeds  immediately  after  they  are  sown,  and 
carries  them  off  to  its  nest,  to  the  great  annoyance  of  the  gardener.  Mr.  Home  gives 
an  account  of  similar  observations  in  another  part  of  the  East,  and  Mr.  Buchanan 
White  records  the  harvesting  performances  of  a  colony  of  ants  at  Capri.  With  all  this 
testimony  we  cannot  but  believe  that  the  ancients  were  right  and  modern  European 
entomologists  wrong  as  regards  this  interesting  characteristic  of  these  species  of  ants. 

Miss  Mary  Treat,  whom  we  have  already  quoted,  gives,  in  a  paper  communicated  to 
Lippincott's  Magazine,  a  very  graphic  and  interesting  account  of  her  observations  on 
harvesting  ants  in  Florida.  Their  nests  are  abundant  in  the  low  pine  barrens  of  that 
State,  and  consist  externally  of  a  little  mound,  surrounded  by  a  circle  of  small  chips  and 
bits  of  charcoal,  often  brought  from  some  distance  ;  the  mounds  are  regular  in  outline, 
with  a  crater-like  depression  on  the  summit,  in  the  centre  of  which  is  the  entrance.  Their 
colour  is  reddish  brown,  and  they  are  furnished  with  stings,  which  inflict  about  the  same 
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amount  of  pain  as  that  caused  by  honey  bees.  There  are  three  sets  of  neuters  in  each 
colony — major  and  minor  workers  and  soldiers,  and  one  wingless  queen. 

"Early  in  December,  1877,"  Miss  Treat  relates,  "I  brought  a  large  colony  of  these 
ants  from  one  of  the  hills,  including  the  workers,  major  and  minor,  and  soldiers,  and  estab- 
lished them  in  a  glass  jar  which  I  placed  in  my  study.  They  very  soon  commenced  work, 
tunnelling  the  earth  and  erecting  a  formicary,  as  nearly  as  they  could  after  the  pattern 
of  their  home  on  the  barrens.  The  mining  was  done  entirely  by  the  small  workers.  At 
first  they  refused  all  animal  food,  but  ate  greedily  fruit  and  sugar  ;  and  all  kinds  of  seeds 
which  I  gave  them  were  immediately  taken  below,  out  of  sight.  I  now  visited  the  mounds 
on  the  barrens,  and  found  abundant  indications  of  their  food  supplies.  At  the  base  of 
each  mound  was  a  heap  of  chaff  and  shells  of  various  kinds  of  seeds.  The  chaff  was  of  Aris- 
tida  speciformis,  which  grew  plentifully  all  about.  I  also  found  many  seeds  of  Euphorbia 
and  Croton,  and  several  species  of  leguminous  seeds.  But  the  ants  were  not  bringing 
seeds  in  at  this  time  of  the  year  ;  they  were  only  carrying  out  the  discarded  seeds  and 
chaff;  and  only  on  the  warmest  days  were  they  very  active.  But  they  do  not  wholly 
hibernate.  Even  after  a  frosty  night,  by  ten  o'clock  in  the  morning  many  of  the  hills 
would  be  quite  active. 

"On  excavating  a  nest,  I  found  chambers,  or  store-rooms,  filled  with] various  kinds  of 
seeds.  But,  so  far  as  I  have  observed,  the  seeds  are  not  eaten  until  they  are  swollen  or 
sprouted,  when  the  outer  covering  bursts  of  itself.  At  this  stage  the  starch  is  being  con- 
verted into  sugar,  and  this  seems  to  be  what  the  ants  are  after.  They  also  seemed  to  be 
very  fond  of  the  yellow  pollen-dusfc  of  the  pine.  The  catkins  of  the  long-leaved  pine  com- 
menced falling  in  February,  and  I  noticed  ants  congregated  on  them  ;  so  I  took  those 
just  ready  to  discharge  the  pollen,  and  shook  the  dust  on  the  mound  in  little  heaps,  which 
were  soon  surrounded  by  ants,  crowding  and  jostling  each  other  in  their  eagerness  to  ob- 
tain a  share. 

"The  colony  in  the  glass  jar  seemed  perfectly  contented,  not  trying  to  make  their 
escape  at  all.  The  earth  was  originally  a  little  more  than  two  inches  in  depth,  but  by  the 
first  of  February  these  wonderful  architects  had  reared  their  domicile  to  the  height  of 
six  inches.  They  raised  tier  upon  tier  of  chambers  in  so  substantial  a  manner  that  they 
never  fell  in.  One  of  the  store-rooms  in  which  they  deposited  the  seeds  I  gave  them  was 
at  the  bottom  of  the  jar,  and  the  seeds  were  stored  against  the  glass  with  no  intervening 
"earth  between  ;  it  contained  about  a  teaspoonful  of  millet.  I  gave  this  chamber  the  right 
degree  of  heat  and  moisture  to  sprout  the  seed  by  pouring  a  little  water  down  the  side  of 
the  jar  until  it  penetrated  the  chamber,  and  then  setting  it  near  the  fire.  The  ants  soon 
appreciated  the  condition  of^this  store-room,  and  many  congregated  there  and  seemed  to  be 
enjoying  a  feast.  The  next  day  the  seeds  were  all  brought  to  the  surface  and  deposited  in  a 
little  heap  on  one  side  of  the  jar,  where  many  of  them  grew,  making  a  pretty  little  green 
forest,  which  the  ants  soon  cut  down  and  destroyed.  This  chamber  remained  empty  for 
three  or  four  days,  and  was  then  again  filled  with  fresh  millet  and  apple  and  croton 
seeds." 

On  excavating  some  nests  of  the  same  species  (Atta  crudelis)  in  their  native  haunts 
on  the  barrens,  she  found  granaries  of  seeds  scattered  irregularly  throughout  to  the  depth 
of  twenty-two  inches  below  the  surface  of  the  ground  ;  some  were  near  the  surface,  and  a 
few  scattered  about  in  the  mound  had  sprouted.  The  mound  is  usually  not  more  than 
four  to  six  inches  above  the  level  of  the  ground. 

"The  great  majority  of  nests,"  she  adds,  "that  I  have  found  are  in  the  low  pine 
barrens — so  low  that  on  reaching  the  depth  of  two  feet  the  water  runs  into  the  cavity  like 
a  spring,  and  stands  above  some  of  the  granaries.  Notwithstanding  this  wet  locality,  I 
found  no  sprouted  seeds  in  the  deeper  store-rooms,  but  only  in  the  warmer  mound.  On 
sunny  days  the  larvre  are  brought  up  into  the  mound  and  deposited  in  chambers  near  the 
surface,  where  they  receive  the  benefit  of  the  sun's  rays.  On  cool,  cloudy  days  and  in  the 
early  morning  I  found  no  larvae  near  the  surface.  If  the  ants  are  intelligent  enough  to 
treat  the  larvse  in  this  way,  why  should  they  not  store  seeds  where  they  will  not  sprout  % 
And  when  they  need  to  sprout  them  in  order  to  obtain  the  sugar  they  contain,  it  would 
take  no  more  wisdom  to  treat  the  seed  as  they  do  the  larvse — bringing  them  near  the 
surface  to  obtain  the  right  degree  of  heat  for  the  required  result." 
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6. — How  to  Get  Rid  of  Ants. 

As  we  have  now  almost  exhausted  the  space  allotted  to  us  for  this  subject,  we  shall 
close  with  the  mention  of  a  few  modes  of  getting  rid  of  ants,  as  no  doubt  they' are  more 
familiar  to  our  readers  as  domestic  pests  than  in  the  interesting  character  described  above. 
We  find  that  we  must  leave  over  to  another  year  any  account  of  many  other  varieties  of 
ants,  such,  for  instance,  as  the  dreaded  driver  ants  of  Africa,  the  agricultural  ants  of 
Texas,  the  leaf -cut  ting  and  foraging  ants  of  Central  and  South  America,  (see  figs.  71,  72 
and  73),  the  honey  ants  of  Mexico  (see  fig.  74)  and  other  remarkable  species.     We  must 
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Fig.  71,  Worker  Major  (Polyrhachis  arboricola).   Fig.  72,  Worker  Minor  {Eciton  Meximna).   Fig.  73,  Worker 
Minor  {£J.  Siimichrasti).    Fig.  74,  the  Honey  Ant  of  Mexico  {Myrmccocystus  mexicanus). 

also  postpone  any  description  of  the  wonderful  works  of  ants,  in  road-building,  tunnel- 
ling, well-digging,  etc.,  their  care  of  aphides,  domestic  life,  intelligence,  language  and  other 
particulars,  which,  we  have  no  doubt,  are  of  great  interest  to  all  lovers  of  natural  history. 
Numerous,  and  not  uncalled  for,  are  the  complaints  that  house-keepers  make  in  this 
country  respecting  the  inroads  upon  their  sugar  and  preserves  and  other  goodly  stores,  by 
the  swarms  of  little  ants  that  infest  our  houses  in  the  summer  time  ;  but  the  annoyance 
caused  by  these  tiny  creatures  in  this  country  cannot  for  a  moment  be  compared  with  the 
fearful  ravages  they  often  commit  in  hot  climates.  The  following  are  some  modes 
recommended  for  their  destruction  when  they  come  into  the  house : — (1)  Take  a 
coarse  sponge,  damp  it  slightly,  and  then  dust  over  and  into  it  some  finely  pulver- 
zed  sugar ;  lay  the  sponge  in  the  place  that  they  most  frequent,  removing  for  the 
time  any  sweets  that  they  usually  attack.  In  a  very  short  time  the  sponge  will  be  found 
full  of  ants  ;  dip  it  in  boiling  water,  squeeze  out  the  dead  bodies,  and  repeat  the  opera- 
tion. A  little  perseverance  will  exterminate  the  pests.  (2)  A  somewhat  similar  plan  is 
to  lay  fresh  bones  around  their  haunts ;  they  will  leave  everything  else  to  attack  them. 
When  thus  accumulated,  destroy  as  before  by  dipping  in  hot  water.  (3)  Another  plan 
that  has  been  found  effective,  but  we  do  not  recommend  it  owing  to  the  danger  arising 
from  any  carelessness  in  its  use,  it  is  to  put  arsenic  or  Paris  green  in  highly  sweetened 
water,  and  set  the  vessel  in  their  way.  It  is  said  that  in  two  or  three  days  no  more  will 
be   seen.     (4)  When  ants   are   troublesome  in    flower-beds   or  lawn   they  may    be  de- 
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stroyed  by  pouring  very  hot  water  copiously  into  their  nests,  or  by  using  coal-oil  in  the 
same  way  ;  a  few  tablespoonfuls  is  said  to  suffice  for  the  destruction  of  a  nest.  (5)  The 
burying  of  a  few  sliced  onions  in  the  nest  is  said  to  cause  them  to  abandon  their  quarters; 
but  if  so,  they  may  remove  to  an  equally  unsatisfactory  position.  (6)  Carbolic  acid  and 
corrosive  sublimate  are  said  to  be  especially  poisonous  to  ants,  the  latter  substance  ren- 
dering them  actually  insane,  if  such  an  expression  may  be  used  of  these  creatures.  Among 
natural  cheeks  may  be  mentioned  the  ant-lions  (  Myrmeleo), which  dig  pits  for  the  capture 
of  the  ants,  at  the  bottom  of  which  they  lie  in  wait  for  their  victims,  toads,  and  some 
species  of  birds. 
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